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To: GSukys, Patrick Kuefler, Chris.Perzan, pkuefler, JMORGAN, Jeffery Trevino, Christopher Black 
Subject: RE: FW: COG Memo 

As indicated in George's message, the Chemetco call is tommorrow at 1:00, number to be announced. In 
the meantime, please reply to this message with any other points or comments that need toSe^made on 
the call concerning the COC analysis or dioxin. 

Forwarded by Thomas Martln/R5/USEPA/US on 04/17/2001 10:39 AM 
George von Stamwitz <GVONSTAM@ArmstrongTeasdale.com> on 04/17/2001 
10:28:04 AM 

To: Thomas Martin 
Subject: RE: FW: COC Memo 

Hey Tom, Roy Ball has been out sick but I am told he will be in 
tommorrow, so lets plan on 1:00. We will forward you a call in # 
for 10 folks. 

Original Message 
From: Martin.Thomas0epamail.epa.gov 
[mailto:Martin.Thomas0epamail.epa.gov] 
Sent: Thursday, April 12, 2001 6:34 PM 
To: George von Stamwitz 
Co: Sukys0enrd.usdoj.gov; Doyle, Andrew 
Subject: RE: FW: COC Memo 

I've polled our team of people and next Wednesday at 1:00 works best for 
us. Hopefully you are available then also. In the meantime, we have some 
preliminary thoughts on your COC submission. 

There is a fundamental disconnect here, at least concerning contaminants on 
Chemetco property. The commitment is to clean up any problem a risk 
analysis finds, regardless of the source. Why are we even talking about 
limiting the analysis for this area to the 10 inch pipe discharge? 

As I read your submission concerning COCs, a contaminant needs to fail 
three tests to become a COC. If one test is passed it is screened out of 
the analysis. Where does the 3 strikes test come from? What is its basis JN 
and where has it been used before? I don't see how it complies with the c6c 
definition cited, "any contaminant that is expected to be present.... This 
language does not allow for the screening of contaminants based on 
regulatory and non regulatory numeric standards. The actual risk analysis 
is designed to do this. The inquiry being proposed here appears to be 
backwards and results oriented. 

Concerning dioxin, your analysis must take into account that U.S. EPA 
sampling in the polishing pits at Chemetco found dioxin concentrations at a 
TEF of 3.4 ppb. Also, U.S.EPA in a recently promulgated regulation found 
cooper smelters as a class to be a major contributor of dioxin. Forget what 
a MSDS says. Finally, there is a preliminary remediation goal (PRG) used 
concerning dioxin in soils developed by U.S.EPA Region 9. Sample results on 
Chemetco's property are in excess of the remediation goal set for dioxin 
(27 PPB). Below are referenced to web sites where additional information 
on this can be found. Please forward this information to your consultants. 

For our part, we will review the RODs you cite if you provide to us the 
names of the sites. 

mailto:GVONSTAM@ArmstrongTeasdale.com


The website for the Region 9 PRCs is 
http://www.epa.gov/region09/waste/sfund/prg/index.htm 

The website for the Dioxin Inventory of the United States is: 
http://www.epa.gov/ncea/pdfs/dioxin/dioxin.pdf 

We look forward to a productive conference call with you next Wednesday. 



JAMES MORGAN 
<J MORGAN@atg.stat 
e.il.us> 

10/21/02 04:52 PM 

To: adoyle@enrd.usdoj.gov, gsukys@enrd.usdoj.gov, 
EPA4343@epa.state.il.us, 
EPA4449.P0_B0L.D0_B0L@epa.state.il.us, 
EPA8814.EPAP01.EPAD01@epa.state.il.us, Mary 
Andrews/DC/USEPA/US@EPA, Thomas 
Martin/R5/USEPA/US@EPA, Robert Smith/R5/USEPA/US@EPA, 
Jetfery Trevino/R5/USEPA/US@EPA. 

cc: 
Subject: Re: Slag issue 

**.Reply Requested When Convenient ** 

I got the proposal. Does EOI have it in for Hastie Mining? Are they looking 
to patent this process guaranteed to create multiple CERCLA sites? I want to 
know what air permits and fugitive emission control plans, if any, Hastie does 
have. What will be done to control emissions from the open air piles at 
Hastie and the tarped truck on the return trip? What about a spill plan for 
either leg of the trip? Is EOI looking to get disqualified for incompetence 
so they get away from this site? 

>>> "Chris Cahnovsky" <EPA43430epa ..state. il. us> 10/21/02 04:13PM >>> 
All, 

I just received a letter from Environmental Operations about how they intend 
to move and treat the slag to Hastie Mining in Rosiclair, Illinois. 

If you would like a copy, please foward me your fax number and I will get it 
to you before the phone call tomorrow. 

Thanks, 

Chris 

Tom Martin 
Associate Regional Counsel 
U.S.EPA, Region 5 
312-886-4272 

mailto:adoyle@enrd.usdoj.gov
mailto:gsukys@enrd.usdoj.gov
mailto:EPA4343@epa.state.il.us
mailto:EPA4449.P0_B0L.D0_B0L@epa.state.il.us
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Jeffery Trevino To: JAMES MORGAN <JMORGAN@atg.state.il.us> 
ADoyle@ENRD.USDOJ.GOV, Chris.Perzan@epa.state.il.us, 

10/16/02 01:31 PM GSukys@ENRD.USDOJ.GOV, Mary Andrews/DC/USEPA/US@EPA, 
Thomas Martin/R5/USEPA/US@EPA 

Subject: Re: Chemetco Sept 21 letter from Livingston^ 

The 18th or 22nd would work for me. 
JAMES MORGAN <JMORGAN@atg.state.il.us> 

JAMES MORGAN To: ADoyle@ENRD.USDOJ.GOV, GSukys@ENRD.USDOJ.GOV, 
<JMORGAN@atg.stat Chris.Perzan@epa.state.il.us, Mary Andrews/DC/USEPA/US@EPA, 
e.il.us> Thomas Martin/R5/USEPA/US@EPA, Jeffery 
10/16/02 12:32 PM Trevino/R5/USEPA/US@EPA 

cc: 
Subject: Re: Chemetco •• Sept 21 letter from Livingston 

** Reply Requested When Convenient ** 

I think a conference call would be good. How about the afternoon of the 18th 
or the morning of the 21st or 22nd? 

>>> <Andrews.MarySepamail.epa.gov> 10/16/02 11:36AM »> 
I finally reviewed the material submitted on behalf of the trustee that 
analyzes the various options for processing slag. Do we have a plan for 
responding to this letter? Or do we need to convene a conference call 
to discuss among ourselves? 

MSA 

Tom Martin 
Associate Regional Counsel 
U.S.EPA, Region S 
312-886-4272 

mailto:JMORGAN@atg.state.il.us
mailto:ADoyle@ENRD.USDOJ.GOV
mailto:Chris.Perzan@epa.state.il.us
mailto:GSukys@ENRD.USDOJ.GOV
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APPENDIX D: OUTLINE OF ZINC OXIDE RELEASE AREA WORK TO BE 
PERFORMED 

I. Introduction 

This outline has been prepared to generally reference activities necessary to assess and 
address the extent of human health and environmental risks, if any, posed by the chemicals of 
concern (COCs) present in Long Lake surface water and sediments both on the Chemetco 
Property (the Site) and upgradient and downgradient of the Site. The downgradient extent of 
evaluation will be to 1-270. Other specific requirements are further defined in the Partial 
Consent Decree. 

II. Previous Study 

The Illinois Environmental Protection Agency (Illinois EPA) has conducted a limited 
initial sampling and analysis program to evaluate the impact of Chemetco's discharge on Long 
Lake.l Analytical results from the previous sampling are presented in Table 1. 

III. Selected Chemicals of Concern 

Based on existing information and analytical results and interpretations, boron, cadmium, 
copper, fluoride, iron and TDS are designated COCs for surface water. Antimony, Arsenic, 
Barium Beryllium, Boron, Cadmium, Chloride, Chromium, Cobalt, Copper, Fluoride, Iron, Lead, 
Mercury, Nickel, Selenium, Silver, Sulfate, Tin Vanaditun and Zinc are designated COC for 
sediments. 

IV. Additional Sampling of Long Lake Surface Water and Sediments 

Additional sampling of Long Lake surface water and sediments is proposed to 
characterize the extent of contamination. Fifteen sample locations have been proposed. Sample 
locations are proposed to show the extent of contamination as a function of distance from the 
Chemetco Property and potential source areas. The proposed sampling locations are presented in 
Appendix E. The exact location of the samples taken will be determined by field personnel to 
achieve the purpose of the investigation based on site specific conditions present at the time of 
the sampling event. 

Surface water samples will be analyzed for the COCs (boron, cadmium, copper, fluoride, 
iron, and TDS) and conventional water quality parameters including pH and hardness. Surface 
water analyses will be conducted on both filtered and unfiltered samples. Sediment samples will 
be analyzed for the COCs referenced above and listed in Appendix C. Surface water and 
sediment samples will be conducted from mid-channel. Sediment samples will be collected from 
0 to 10 inches beneath the surface of the lake bed. All field activities will be conducted using 
Illinois EPA approved sampling and analytical methods in accordance with a site-specific 
sampling and analysis plan (SAP) required by the Partial Consent Decree. The U.S. EPA and 
Illinois EPA reserve the right to require Chemetco to perform additional sampling if the initial 



sampling indicates that additional samples are necessary to adequately determine the nature and 
extent of contamination. 

V. Risk Assessment: Human Health and Ecological 

Based on the analytical results, human health and ecological risk assessments will be 
performed in accordance with the Risk Assessment Approach presented in Appendix F. A report 
summarizing the Human Health and Ecological Risk Assessment will be prepared in accordance 
with the Risk Assessment Work Plan required by the Partial Consent Decree. 

VI. Remedy Selection 

The results of the risk assessment will be evaluated per the terms of the Partial Consent 
Decree to determine if remedial activities are necessary. If remedial actions are necessary, a 
Cleanup Plan will be prepared and implemented per the terms of the Partial Consent Decree. 

^ Cahnovsky, Chris, lEPA, June 1999. Final Sampling and Analysis Report, Long Lake -
Mitchel, Illinois. 

% 



Jeffery Trevino To: Thomas Martin/R5/USEPA/US@EPA, Robert 
10/09/02 01:42 PM Smith/R5/USEPA/US@EPA 

cc: 
Subject: Bankruptcy Trustee Proposals for slag at the former Chemetco, 

Inc. 

Tom and Robert: 

At your request, here are my comments. Thank you. 

Jeffery. 

Forwarded by Jeffery Trevino/R5/USEPA/US on 10/09/02 01:44 PM 

Jeffery Trevino To: Thomas Martin/R5/USEPA/US@EPA, andrew.doyle@usdoj.gov, 
10/03/02 10:28 AM greg.sukys@usdoj.gov 

cc: 
Subject: Bankruptcy Trustee Proposals for slag at the former Chemetco, 

Inc. 

Tom, Andy, and Greg: 

After reviewing the recent documents I received from Jim Morgan regarding proposals by the 
Bankruptcy Trustee for the slag at the former Chemecto, Inc., I would like to offer to you the 
following comments. 

1. In general, I still believe the use of the lead containing slag for product is not a good idea, as 
evidenced by the lEPA Letter, dated March 29, 1995, from Harry A. Chappel, P.E. to John 
Washburn, IDOT. While the use of the slag for road product (asphalt additive, roadbed material, 
aggregate for concrete for road, BUT not as exposed sloping material) may be negotiable, I 
believe any use of the slag for a household product (pigment in ceramic tile, roofing shingles) is 
unacceptable, particularly in light of our Clean Air Act Initative to get lead paint out of homes. 
The bottom line is we believe the wearing (peeling, chipping, cracking) of products with lead, 
produces lead dust which is harmful to human health, particuarly children, and the environment. 
Ceramic tiles and roofing shingles with lead, will wear down in or on homes, emit lead dust, and 
harm human health and the environment. 

2. Jim Herak, Stein Steel Mill Services, Inc., states in his memorandum, dated August 29, 2002, 
p.l. Item 3. "The environmental status of the material will ultimately govern its acceptance as 
commercial product; that is, a manufacturer, processor, builder or IDOT will nout use the product 
in its course of business if there is even the slightest possiblity of environmental liability or 
exposure down the road." Clearly we will not be able to give any such person any shield from 
potential liability. This is critical. After all, later, in the memorandum, on p. 4, par. 6, he writes 
"[As mentioned earlier, prospective customers for any or all of these applications require 
unconditional exemption from environmental liability/exposure: this is an imperative which the 
Trustee must provide. 

3. Finally, does any of this slag talk include the slag which is the parking lot filling the wetlands? 

Thank you. 

Jeffery. 

Tom Martin 
Associate Regional Counsel 
U.S.EPA, Region 5 
312-886-4272 

mailto:andrew.doyle@usdoj.gov


PENNI S. LIVINGSTON 
Attorney at Law 

LIVINGSTON LAW OFFICE 
6001 Old Collinsville Road 

Building 4 - Suite B 
Fairview Heights, IL 62208 

September 21, 2002 

(618) 628-7700 
Fax (618) 628-7710 

pslelaw@apci.net 

James L Morgan 
Attorney General's Office 
500 S. 2"'^ St. 
Springfield, II. 62706. 

RE: Slag Processing at Former Chemetco Site 

Dear Jim: 

REC-tiunr, 

® 2 5 mz 
^|fWN6Hao 

It is my understanding that when I send you correspondence and documents, 
you will forward copies of everything to all of the other government people 
involved, federal and state. I appreciate that very much. 

Enclosed is a copy of three memos that address the issues of processing slag 
at the former Chemetco facility. Two of these memos are from the only two 
qualified bidders we have identified and pre-qualified. The other memo is from our 
consultant. Dr. Ron Yarbrough. Each memo is an attempt to answer the questions 
from Mary Andrews USEPA Memo. We feel quite hopeful that everyone will see the 
resource recovery and recycling goals of RCRA will be achieved in the processing of 
the slag. 

We have yet to get bids from these two qualified bidders as we would first 
like to identify the end uses that are acceptable under RCRA in the eyes of the 
government In our concerted effort to not only meet the goals of RCRA but to clean 
up this site by removing these materials. Because this process has been on-going for 
sometime, the bidders are anxious to know where they stand. Furthermore, we 
need the money that the processing will bring to pay off the creditors and to use 
in performing other needed environmental remediation at the site (remediation 
that has still not been identified and prioritized by the government). 

We would like to move on this as quickly as possible. After obtaining favorable 
reception from the government on our end uses, we still have the process of 
bidding, notice to ail creditors, getting Bankruptcy court approval, and negotiating 
and drafting contract terms that insure this slag processing is performed properly 
and in accordance with the law. I would ask that the government review the bidder 
and consultant memos and give us their comments and positions so that we can get 
a proper bid document prepared. The bidders need to know the end use to give us 
an accurate bid proposal. 

TO this end, I hope you all can complete your review as soon as possible but 
surely within 30 days. We have been talk about this for some time. No uses listed 



are new to the discussion and you have had two of these documehts for a few 
weeks through Tom Martin, it wouid help us a great deal if the review could be done 
in this 30 days. Seasohs are chahgihg. Please let us know what ehd uses you believe 
are appropriate uhder RCRA. Thank you. 

Please call me with ahy questions or comments or if you need additional 
information, if you do not feel that 30 days is sufficient to review these materials 
and make a determination, please let me know that as well. Thahks to all the 
government people for all of your efforts on this matter of great importance for 
the environment and for justice to the creditors. The environment and this site 
specifically will be better because we all are working on this matter. 

Penni s. Livingston 
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STEIN STEEL MILL SERVICES, INC. 

: ""S ̂  9 .y 
To; Laura K. Grandy, Trustee of Chemetco, Ino./BK 01-
34066 

Fr: Jim HeraJc 
Stein Steel i^ll Services, Inc. 

Re; Notice to Potential Slag Contractors/Purchasers, 
dated August 9, 2002. 

In response to the Notice to Potential Slag 
Contractors/Purchasers, dated August 9, 2002, the following 
information is submitted. 

Stein Steel Mill Seirvices, Inc. has performed preliminary 
market analyses for commercial uses of the slag previously 
produced at the Chemetco smelter facility. The findings 
herein indicate actual, as well as potential, uses for the 
slag and in any case will be subject to further 
investigation and review before a course of action is 
taken. 

The term "potential" is used to describe the various 
markets discussed for three reasons: 

1. Actuad. prior use of the slag has been limited to roofing 
shingles and road building aggregate; both of these uses 
are currently suspended. 

2. A commercial obstacle to the use of the material exists 
in that the amount of copper slag is finite ("a one time 
pile") and, as a result, potential customers will require 
an incentive to switch to copper slag from previous 
sources of material and then back to previous sources 
when the copper slag is depleted. There is no assurance 
that any other supply will exist in the future. 

3. The environmental status of the material will ultimately 
govern its acceptance as commercial product; that is, a 
manufacturer, processor, builder or IDOT will not use the 
product in its course of business if there is levea-^the 
•slightest possibility— of environmental liability or* 
lexposure down the road.' 
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The required level of preparation of the slag for such an 
application would probably be ball or rod milling to reduce 
the slag to a powder, just as is portland cement. 

Road Bed Material. 

As an aggregate for road bed/embankment construction, 
Chenietco's slag has a history. It has been used by several 
local government units as base course in the construction 
of roads with excellent results. The slag was generally 
graded at -1 Vk" and was used as a substitute for limestone 
chiefly because of its hardness and durability. 

In another local application, the slag was used as an 
^^nbankmant stabilizer for an approach to?-a bridge abutment; 
the material was graded at 2" x 2" and placed in this 
application over 15 years ago; it has performed in an 
excellent manner. 

Preparation of the slag for this purpose would be 
conventional crushing and screening to specified 
gradations. 

This application is especially pertinent, since its 
performance history is excellent, and the preparation 
process of the material does not require rod or ball 
milling (which is expensive). Further, the tonnage which 
may be consumed could be considerable. 

With the plans of IDOT and MODOT to construct a new bridged 
over the Mississippi River in the next 8 years and reroute 
Interstates 55, 70 and 64, it is not inconceivable that 
300000 to 500000 tons of the slag could be used in slope 
stabilization, road bed stabilization and base course for 
road and ramp construction, should the respective DOT'S 
elect to use the material. 

In the interest of conserving natural resources (equivalent 
tonnage of trap rock) and the utilization of an industrial 
'^by-product", the use of Chometco slag in this application 
would be a **win-win" situation for all. 

Aggregate for Concrete. 

As a follow-on to previous aggregate discussions, this 
material can be used as either a fine (-3/8") or course 
(+3/8) aggregate in the production of ready mix concrete. 
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Roofing Granules. 

The roofing granule application has history in that several 
hundred thousauid tons of granules were shipped to a roofing 
manufacturer for use as backing to asphalt shingles. 

This market can be recovered and roofing companies would 
typically commit to term contract purchases of the granules 
if the source is stable and the product is in gradation 
sped f i cation. 

The gradations required can be achieved through mechanical 
secondary crushing and screening. 

Preliminary market research indicates that there are 33 
companies who manufacture and produce "asphalt felts and 
coatings" (SIC 2952). 

Raw Material for the Manufacture of Portland Cement. 

Chemetco's slag could be used as a raw material in the 
manufacture is Portland cement. 

Cement plants have historically used iron and steel slag in 
a marginal amount to increase their production of clinker. 
In addition, copper slag contains calcium, aluminum, 
silicon and ferrous oxides, all elements required in the 
manufacture of cement. 

Cement plants generally accept such materials at a 
gradation of -1"; they would, however, accept fine 
gradations (-1/8") since the amount of grinding by the 
cement plant would be minimal. 

One cement plant committed to this material could absorb 
and use 50-60000 tons.of material per year. 

It should be noted, however, that cement plants generally 
use such marginal materials when production demands are 
high; they will cut back use in economic downturns. 
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In svunmary, there appear to be a variety of markets 
available for the use of the copper slag currently on the 
former Chemetco site. 

In all of the applications cited, the material would be 
used as raw material fed into a manufacturing or production 
process, and as such would not constitute disposal of the 
material. 

The preparation of the material for market ranges from 
straight forward primary crushing and screening to 
complicated secondary rod and/or ball milling for the fine 
grade applications. 

None of these applications require chemical processing 
which would in any way change the chemical composition of 
the material. 

Water, however, will be required for dust suppression 
during crushing/screening operations. A provision by the 
Trustee for the detention of this water, as well as storm 
water, will be required. ̂  

As mention earlier, prospective customers for any or all of 
these applications require unconditional exemption from 
environmental licdoility/exposure; this is an imperative 
which the Trustee must provide. Neither a potential 
customer or slag processor will assume any enviromental 
exposure in situations such as this. 

In light of the foregoing discussion, it would be 
appropriate to schedule a meeting in the next few weeks 
with the Trustee/Staff and Stein representatives to assess 
the environmental status of the slag and address the 
feasibility, if any, to the processing of the slag for 
beneficial use as an aggregate or input raw material. 

We look forward to your favorable and expeditious reply. 

1 
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http://www.epa.gov/ncea/pdfs/dioxin/dioxin%20questions%20and%20answers.pdf 
^ According to Tom Homshaw of lEPA (telephone communication April 2,2001), there are currently no dioxin 



May 14, 2001 

George von Stamwitz 
Armstrong, Teasdale, Schlafly & Davis 
One Metropolitan Square, Suite 2600 
St. Louis, MO 63102-2740 

Re: United States and Illinois v. Chemetco. 

Dear George: 
i 

We have reviewed Chemetco's request to forego sampling for dioxin in the Long Lake 
investigation and risk assessment. Although we cannot eliminate dioxin as a contaminant of 
concem at this stage, Chemetco will not be required to sample for dioxin during these phases. 
Split samples or other samples taken by the govemments may be analyzed for dioxin. You 
have agreed that until there is definitive data demonstrating the absence of dioxin above levels 
of concem, the investigation and risk assessment may be deemed inadequate. Furthermore, 
any disposal of contamination found in Long Lake will require testing for dioxin to satisfy the 
requirements of the disposal facility. 

We also expect a response from Chemetco on the remainder of the COC list. In 
particular, we would like to know why the soil ingestion standards are being used rather than the 
more protective soil in contact with groundwater standards. The latter standard seems better 
suited for this situation - contaminated sediments in contact with standing/flowing water. 

If you have any questions, please call me at 217-524-7506. 

Very truly yours, 

James L. Morgan 
Senior Assistant Attomey General 

JM:jm 
pc: State Contacts 

Federal contacts 
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CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Chemetco, Inc. 
3754 Chemetco Lane 
Hartford, Illinois 62048 

RE: RCRA Corrective Action Evaluations in Response to Government 
Performance and Results Act 
Chemetco, Inc., EPA I.D. No.: ILD 048 843 809 

Dear Mr.(Ms.): 

Your facility is subject to Section 3008(h) of the Resource 
Conservation and Recovery Act (RCRA). Corrective action may be 
required at your facility to address releases of hazardous wastes 
and/or constituents from solid waste management units (SWMUs). 
This letter is to inform you that the Chemetco facility located 
in Hartford, Illinois has been scheduled for evaluation by 
representatives from the United States Environmental Protection 
Agency (U.S. EPA), Regibn 5. 

This effort is being initiated in order to'lensure that your 
facility does not pose-an environmental hazard to human health or 
the environment. Your facility has been included as a part of 
Region 5's Government Performance and Results Act (GPRA) Baseline 
of RCRA corrective action facilities. The Baseline list is made 
up of those facilities which are the highest corrective action 
priorities. Your facility will be evaluated in order to 
establish an accurate understanding of its environmental status. 
That status information will serve as a part of our determination 
of the next steps we must take. 

Because Chemetco, Inc. is a GPRA Baseline facility for which RCRA 
corrective action has not been initiated, the U.S. EPA, Region 5 
will conduct an evaluation of U.S. EPA and State RCRA files and 
will perform a visual site inspection of your facility. The site 
inspection of your facility is being scheduled November 2 and 3, 
1999. Mr. Juan Thomas will be contacting you in order to 
schedule this site visit. Your cooperation and assistance will 
enable U.S. EPA representatives to establish the best possible 



understanding of the environmental condition of your facility. 

Please contact me at (312) 886-7566 if you have any questions. 

Sincerely, 

Kenneth S. Bardo 
Corrective Action Section 
Enforcement and Compliance Assurance Branch 

cc: lEPA Corrective Action Section 



CHEMETCO aLD 048 843 809) 

Chemetco operates a secondary copper smelter near the intersection of Highways 3 and 203 in 
Hartford, Illinois. Facility processes include smelting, refining, and slag treatment. Wastes 
generated by the facility include slag from the smelting and treatment operations, and zinc oxide 
sludge from the foimdry flue gas scrubber system. Analyses of zinc oxide sludge and slag samples 
have indicated EP Toxic levels of lead and cadmium. The surrounding area is mostly farmland, and at 
least one residence exists within 1/4 mile of the facility. 

The groundwater route score was based on contamination involving heavy metals. The quantity of 
waste is unknown but it is likely to be large because of the size of the zinc oxide pits, slag piles, and 
settling impoundments. It was assumed that the groundwater is possibly used as drinking water 
within 2 to 3 miles of the facility.' 

The surface water route score was based on an observed release. Evidence of releases of hazardous 
wastes to nearby roads, agriculmral fields ^-and-soTfacewate^ bodies has been documented. The 
surface water bodies include Long Lake and the Cahokia Drainage Canal. The canal is within 1/2 
mile of the facility and is used for recreational purposes. The quantity of waste potentially affecting 
the surface water bodies is unknown, but it is assumed to be small because of the distance to the 
canal. No information was available on sensitive environments within 2 miles of the facility. 

There has been no observed, unpermitted, ongoing release scored for the air route. Contaminants can 
migrate to the air, and containment is poor because of the surface soil contmnination. 

The on-site soil route score was based on an observed release to the surface soils. Liquid wastes 
from the acid pit and acid recovery ditch have damaged vegetation and discolored the soil. 
Accessibility is unlimited because contamination has occurred beyond the fenced-in area. Liquid from 
old zinc oxide pits that was pumped into the canal contained lead and cadmium. Runoff from the 
canal drained across Chemetco's property line and into adjacent fields. No sensitive environments 

exist at the facility. 

Reference: 

EPA. 1986. RFA Report for the Chemitco Facility in Hartford, Illinois. 
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PRIORITIZATION SYSTEM SCORING SUMMARY 

FOR 

CHEMETCO 

EPA SITE NUMBER: ILD 048843809 

HARTFORD, IL 

SCORED BY: R. GEIGER 

OF PRC EMI 

ON 07/26/91 

GROUNDWATER SCORE 

SURFACE WATER SCORE 

AIR ROUTE SCORE 

ONSITE SCORE 

35.08 

49.75 

9.49 

85.71 

MIGRATION SCORE 52.78 



EPA ID NO. ILD 0488A3809 
CHEMETCO 

WS-1 GROUNDWATER ROUTE 

IS THERE AN OBSERVED RELEASE? Y 

ROUTE CHARACTERISTICS 

DEPTH TO AQUIFER (FT.) : NA 

NET PRECIPITATION (IN.) : NA 

PHYSICAL STATE: NA 

CONTAINMENT: 

WASTE CHARACTERISTICS 

CHEMICAL NAME OR WASTE CODE NUMBER: CADMIUM, METALS 

TOXICITY/PERSISTANCE VALUE: 18 

QUANTITY KNOWN? NO 

CUBIC YARDS OR TONS: 0 
DRUMS 0 

AMOUNT IS LIKELY TO BE LARGE 

5 
TARGETS ^ 

GROUNDWATER USE: POSSIBLE DRINKING WATER 

DISTANCE TO WELL (MILES): 2.5 



EPA ID NO. 
CHEMETCO 

ILD 048843809 

WS-2 SURFACE WATER ROUTE 

RELEASES 

IS THERE AN OBSERVED RELEASE? Y 

IS THERE A PERMITTED OUTFALL? 

HAVE THERE BEEN PERMIT VIOLATIONS? 

ROUTE CHARACTERISTICS 

FACILITY LOCATION: 

24-HOUR RAINFALL: NA 

DISTANCE TO SURFACE WATER (MILES): NA 

PHYSICAL STATE: NA 

CONTAINMENT: NA 

WASTE CHARACTERISTICS 

CHEMICAL NAME OR WASTE CODE NUMBER: CADMIUM 

TOXICITY/PERSISTANCE VALUE: 18 

QUANTITY KNOWN? NO 

CUBIC YARDS OR TONS: 
DRUMS 

0 
0 

AMOUNT IS LIKELY TO BE SMALL 

TARGETS 

SURFACE WATER USE: POSSIBLE DRINKING WATER OR RECREATION 

DISTANCE TO INTAKE OR CONTACT POINT (MILES): 0.4 

DISTANCE TO SENSITIVE ENVIRONMENT (MILES): 3.0 



EPA ID NO. ILD 048843809 
CHEMETCO 

WS-3 AIR ROUTE 

RELEASES 

IS THERE AN OBSERVED, UNPERMITTED, ON-GOING RELEASE? N 

DOES THE FACILITY HAVE AN AIR OPERATING PERMIT(S)? N 

HAVE THERE BEEN ANY PERMIT VIOLATIONS OR ODOR COMPLAINTS BY RESIDENTS? N 

CAN CONTAMINANTS MIGRATE INTO AIR? Y 

CONTAINMENT: POOR 

WASTE CHARACTERISTICS 

CHEMICAL NAME OR WASTE CODE NUMBER: LEAD 

TOXICITY/PERSISTANCE VALUE: 3 

QUANTITY KNOWN? NO 

CUBIC YARDS OR TONS: 0 
DRUMS 0 

AMOUNT IS LIKELY TO BE SMALL 

TARGETS 

POPULATION: RESIDENCES ARE LOCATED WITHIN FOUR MILES 

DISTANCE TO SENSITIVE ENVIRONMENT (MILES): 3.0 



EPA ID NO. : ILD 048843809 
CHEMETCO 

WS-4 ON SITE CONTAMINATION 

ACCESS TO SITE: UNLIMITED ACCESS 

IS THERE AN OBSERVED SURFACE SOIL CONTAMINATION? Y 

CONTAINMENT: POOR 

WASTEa CHARACTERISTICS 

CHEMICAL NAME OR WASTE CODE NUMBER: CADMIUM 

TOXICITY/PERSISTANCE VALUE: 3 

TARGETS 

DISTANCE TO RESIDENTIAL AREAS (MILES): .00 

IS THERE AN ON-SITE SENSITIVE ENVIRONMENT: N 



SITE NAME AND 

RANK EPA ID NO. 

TABLE 1 

SUMMARY OF PRIORITIZATION S^IORES FOR RCRA TREATMENT, STORAGE, 

(NUMERICAL ORDER BY REGIONAL RANK) 

LOCATION , 

CITY AND STATE 

ANDj DISPOSAL FACILITIES 

n-rv* : 

GW 

ROUTES 

SW AIR 

SCORES 

SITE DATES PRIORITY COMMENTS 

157 REILLY INDUSTRIES, INC. 

IND 000807107 

158 CHEMETCO 

ILD 048843809 

158 PPG INDUSTRIES, INC. 

MID 048788749 

160 COPLAY CEMENT COMPANY 

IND 005081542 

161 ALLIANCE TUBULAR PRODUCTS CO. 

OHD 004469375 

161 U.S. ARMY, JEFFERSON PROVING 

INS 210020454 

163 HUKILL CHEMICAL CORPORATION 

OHD 001926740 

164 GMC AC ROCHESTER-DORT HIGHWAY 

MID 005356647 

164 U.S. ARMY - JAAP 

IL7 213820460 

166 S.C. JOHNSON AND SON, INC. 

WID 006091425 

167 FOUR COUNTY LANDFILL 

IND 000780544 

168 EAGLEBROOK OF OHIO 

OHD 000724088 

169 MINNESOTA AIR NATIONAL GUARD 

MND 000773341 

INDIANAPOLIS, IN 

HARTFORD, IL 

ADRIAN, MI 

LOGANSPORT, IN 

ALLIANCE, OH 

MADISON, IN 

BEDFORD, OH 

FLINT, MI 

JOLIET, IL 

STURTEVANT, WI 

FULTON COUNTY, IN 

CLEVELAND, OH 

DULUTH, MN 

52.83 76.92* 34.04* 47.44* 42.86* 08/22/91 

52.78 35.08* 49.75* 9.49 85.71* 07/26/91 

52.78 95.56 30.23 25.30 21.43* 12/23/91 

52.74 88.46* 49.75 19.19 2i;43* 08/28/91 

52.58 70.17* 73.08 18.30 21.43* 03/17/93 

52.58 69.04* 68.41 18.30 35.71* 06/28/93 

52.51 84.62* 57.61* 9.49 21.43* 12/27/93 

52.47 84.62* 56.33 14.76 21.43* 06/23/93 

52.47 82.93* 58.35* 24.84 10.71* 08/14/91 

52.45 84.62* 57.61* 8.12 21.43* 03/18/94 

52.41 100.00* 25.91 17.82 0.00 08/30/91 

52.36 49.30 33.17 9.49 85.71* 08/29/91 

52.31 66.04* 68.41* 8.24 42;;.86* 08/26/91 

* AN OBSERVED RELEASE WAS SCORED FOR THIS ROUTE. 

M - MIGRATION GW - GROUND WATER SW - SURFACE WATER 

PRIORITY: 

L - LOW M - MEDIUM H - HIGH 

3)13 HUGHES CHEMICAL CO. 

3)C3 ESSROC MATERIALS 

3)5:3 BABCOCK fc WILCOX 

CERCLA SITE 

3)5:3 DULUTH AIR NATIONAL GUARD 

AIR - AIR SITE - ON SITE 

13 
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€ N V i R O N 

Date: May 3,2001 

To: Heather Young, Chemetco 

From: Roy Ball 
Barbara Coughlin 

Re: Expanded List of Constituents for Selected Samples and Appropriate Remediation 
Objectives 

List of Constituents: 
In response to concerns raised by the regulatory agencies, an expanded list of constituents >vill be 
analyzed for on twenty percent of the samples collected during implementation of the Long Lake 
Scope of Work (SOW). Based on the sample location list presented in the Long Lake SOW, we 
propose the expanded analysis list for a background sample, a sample near the source area, and a 
sample downgradient of the source area. Proposed sample locations and associated analysis lists 
are presented in Table 1. The primary list of constituents to be analyzed is presented in Table 2. 
The expanded list of constituents to be analyzed is presented in Table 3. 

Tier 1 Soil Remediation Objectives: 
In our March 5,2001 memo, we proposed comparing the confirmation samples fit)m 
Containment Areas #1 - 4 to the Illinois 'Tiered Approach to Corrective Action Objectives" 
(TACO, 35 Illinois Administrative Code (lAC) 742) for Residential Tier 1 soil remediation 
objectives (SROs) for the soil ingestion and inhalation pathway. In a subsequent memo, we 
considered the soil ingestion e:q)osure route, soil inhalation exposure route, and the soil 
component of the groundwater ingestion route (ENVIRON memo to Heather Young, dated April 
10,2001). Data for total metals and selected anions, toxicity characteristic leaching procedure 
(TCLP) metals and anions, and synthetic precipitation leaching procedure (SPLP) metals and 
anions were compared to the appropriate residential Tier 1 soil remediation objectives (SROs). 
The total metals and total anions data did not exceed any of the soil ingestion and inhalation 
SROs. Total, TCLP, and SPLP metals and anions data were compared to the appropriate soil 
component of groundwater ingestion route SROs (35 lAC 742 Appendix B: Tables A and D). 
CacWum, fluoride, and iron exceeded their respective SROs for the soil component of the 
groundwater ingestion route. 

Results of recent monitoring well installation indicate that there is a confining clay layer at least 
20 feet thick beneath the contaimnent areas. No shallow groundwater was encountered during 
subsurface investigation. These results confirm that the soil component of the groundwater 
ingestion route is not a viable pathway for this area. 

1 



Table 1: Proposed Sample Locations and Analysis List Selection 

•a cn 

oo 

Sample ID Sample Location Analysis List Notes 

1 Culvert entrance. West side of Rte 3 Primary List Background sample 
2 Culvert exit. East side of Rie 3, intake 

of railway drainage, inside pipe 
Expanded List Background sample 

3 Between railway easement and Long 
Lake, east side of railway culvert 

Primary List Background sample 

4 Between parking lot and containment 
area 

Primary List On Site sample 

5 Downstream of containment area and 
eastern property line 

Expanded List On Site sample 

6 Upstream of Surface Water discharge 
area (former NPDES #002) 

Primary List On Site sample 

7 Downstream of Surface Water 
discharge area (former NPDES #002) 

Primary List On Site sample 

8 Eastnn Property Line Prinury List On Site sanqrle 
9 Drainage ditdi near Property Line Primary List Downgradient sample 
10 Downgradient of drainage ditch (near 

lEPA san4>le X102) 
Primary List Dovmgradient sample 

11 Betwe^ lEPA sample locations XI03 
andXlOS 

Expanded List Downgradient sample 

12 Upgradimit of slag road Primary List Downgradimit sample 
13 Downgradient of slag road Primary List Downgradient sample 
14 Franko Lane Primary List Downgradient sample 
15 North side of1-270 Levee Primary List Downgradient sample 
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Table 2; Primary List of Constitueiits. 

Soil/Sedimeuts: Surface Water. 
Arsenic Cadmium 

Cadmium Copper 
Copper Fluoride 
Fluoride 

Iron 
Lead 

Nickel 
Zinc 

Table 3: Expanded List of Constituents. 

SoO/Sediments and Surface Water: 
Antimony 
Arsenic 
Barium 

Beryllium 
Boron 

Cadmium 
Chloride 

Chromium 
Cobalt 
Copper 
Fluoride 

Iron 
Lead 

Mercury 
Nickel 

Selenium 
Silver 
Sul&te 

Tin 
Vanadium 

Zinc 
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MISSOURI KANSAS ILUNOIS 

VIA FAX 

Mr. James Morgan 
Assistant Attomey General 
Environmental Bureau 
500 South Second Street 
Springfield, IL 62706 

WASHINGTON, DC SHANGHAI 

May 7,2001 

SYDNEY 

ATTORWEYS AT LAW 

Re: Chemetco - Partial Consent Decree 

Dear Jim: 

Thank you for your letter of April 20,2001. I am attaching Chemetco's new proposed 
COC list which expands the list for selected samples. In the submittal Environ also responds to 
your inquiry regarding the utilization of standards. 

Regarding dioxin, Chemetco appreciates that EPA/IEPA may take dioxin samples. 
Chemetco understands that EPA/IEPA will evaluate the deliverables due under the Partial 
Consent Decree in light of any data generated.^ We further recognize that any dioxin samples 
taken by EPA/IEPA could impact the evaluation by a disposal facility if soils/sediments are 
found to be actionable and excavation is deemed the appropriate remedy. 

Please give me a call to discuss finalization of the language in the Partial Consent Decree. 

Best regards. 

y yours. 

GMS/rmh 
cc: Tom Martin (w/enc.) (via fax) 

Greg Sukys (w/enc.) (via fax) 
Roy Ball 
Heather Young 

von Stamwitz 



Date: April 10,2001 

f 

:•? 

To: Heather Young, Chemetco ^ 

From: Roy Ball 
Barbara Coughlin 

Re: Contaminants of Concem, Chemetco Facility 

The contaminants of concem (COCs) for the Zinc Oxide Release Area (ZORA) and associated 
areas of Long Lake should be consistent with the definition "Contaminant of Concem" as defined 
in the Illinois "Tiered Approach to Corrective Action Objectives" (TACO, 35 Illinois 
Administrative Code (LAC) 742): 

""any contaminant that is expected to be present at the site based upon past and current 
land uses and associated releases that are known to the person conducting a remediation 
based upon reasonable inquiry "(35 LAC 742.200). 

Tom -1 would call the 
proposed COCs selection process grossly inadequate and not consistent with the definition 
in the rules. The definition does not include a constituent by basis of concentration but 
solely on information gathered through "reasonable inquiry" that concludes that the 
contaminate is "expected to be present". 

Chemetco's whole approach to risk based remediation is backwards. Risk approach only 
applies to clean-np levels once yon know what is at site. Risk approach to remediation 
does not include deciding what yon are looking for on site. Corrective action or a 
remediation process in^eneral starts with general sampling in areas "expected" to have 
been contaminated with contaminates suspected to be "present" (found through historic 
materials used, wastes generated, existing data etc). Usually constituents are only 
eliminated when those suspect areas have previously been tested for that constituent and it 
was not found above background levels. Once this initial data is generated, the areas of 
investigation and list of analytes can often be scaled back if the contaminates are not found 
above bacl^ronnd in the some areas. Only after yon know the extent and degree of 
contamination can one assess risk. The fact that a constituent is know to exist above 
background, should put a constituent on the list until additional data shows that it is not is 
the area investigated. 
COCs proposed herein based on: 1) presence of a given chemical constituent in the zinc 
oxide source material; 2) presence of zinc oxide source material constituents in the given 
medium; and 3) exceedance of the appropriate TACO Tier I or General Use Water Quality 
Standards (35 lAC 302.208). If all three criteria are met, the constituent is retained as a COG. I 
thought that Chemetco had agreed to cleanup everything that was found to be above 
cleanup levels that is on-site. Here again they are trying to link COCs only to stuff in zinc 
oxide. I guess they are still hanging on to a future defense that the lead, cad. Whatever is 
not from zinc oxide therefor not covered by the order, or approved assessments etc. 

Soil/Sediment COCs: 
Inorganic Soil/Sediment COCs - Ingestion and Inhalation Pathwav: 



Chemicals characteristic of the zinc oxide material that were detected in Containment Areas # 1 
- 4 and/or Long Lake were compared to the TACO Tier I residential soil remediation objectives 
(SROs) for soil ingestion & inhalation pathways (See Table 1). Based on this analysis, arsenic, 
cadmium, lead, and vanadium are retained as soil COCs for the ZORA. However, when sample 
data from individual borings are averaged as allowed in 35 lAC 742.225, vanadium does not 
exceed the Tier I SRO for this pathway. Therefore, vanadium is not retained a soil COC for this 
pathway. The underlying data used in the comparison to Tier I values are presented in 
Attachment 1. The zinc oxide material profile and analytical data are presented in Attachment 2. 

Inorganic Soil/Sediment COCs - Soil Component of the Groundwater Ingestion Exposure 
Pathwav: 
The soil component of the groimdwater ingestion exposure pathway has been evaluated by a 
combination of three methods: comparison of toxicity characteristic leaching procedure (TCLP) 
or synthetic precipitation leaching procedure (SPLP) data to applicable groundwater criteria^ 
and comparison of soil values to pH specific SROs. Possible exceedances of the SROs for the 
soil component of the groundwater ingestion exposure pathway were evaluated using the 
following procedure. For a given constituent in a given sample, the TCLP value, if available, 
was compared to the SRO for the soil component of the groundwater ingestion route values for 
Class II given in 35 IAC742 Appendix B: Table A. If the TCLP value exceeded the SRO or was 
not available, the SPLP value, if available, was then compared to the SRO: If the SPLP value 
exceeded the SRO or was not available, the soil concentration was compared to the pH specific 
SRO given in 35 lAC 742 Appendix B: Table D. Compliance with the SRO was achieved if any 
one of the three methods indicated that the measured value was less than the given SRO value. 
SROs are presented in Table 2. 

Data used in the comparison to SROs are presented in Attachment 1. Based on the TCLP screen, 
arsenic, barium, chloride, cobalt, chromium, mercury, nickel, and selenium are not COCs for this 
pathway. There are no Class II groundwater SROs for silver, sulfate, tin, and vanadium. Thus 
silver, sulfate, tin, and vanadium are not considered to be COCs for this pathway. Lead fails the 
TCLP screen for two samples. However, SPLP data for these two samples are less than the 
SRO. Thus lead is not a COC for this pathway, assuming Class II groundwater. 

Comparison of the data to the appropriate standards indicates that cadmium in one sample (LL8-
6, failed all three screening methods), iron in one sample (LL2-6, only iron TCLP data available 
and there is no pH specific SRO for iron), and fluoride in 4 samples (LL2-6, LL6-6, LL7-6, and 
LL-8-6, failed TCLP and SPLP when SPLP data were available and there is no pH specific SRO 
for fluoride) exceed the appropriate standard. If the samples are averaged within borings, as 
allowed in 35 lAC 742.225c, fluoride only exceeds the appropriate standard in boring LL8. 
Cadmium and iron still exceed the standards. Therefore, cadmium, fluoride, and iron are added 
as COCs for this pathway. 

Organic Soil/Sediment COCs: 
Organic compounds are not expected to be present in the Zinc Oxide material based on the 
Material Characterization Sheet for Zinc Oxide (See Attachment 2). Chemetco has analyzed the 
Zinc Oxide material and has concluded, "organic compounds, semi-volatile organic compoimds, 
and hexane are not present in the zinc oxide" .2 Therefore based on the definition of COC given 
above, there are no organic COCs for soils and sediments. I don't know about this since I 
never looked at organics for the site. If we have organic is previous samples, they should be 
on the analyte list. We should definitely look for all PBTs that could reasonably be 
expected to be present. 



Combined List of Soil/Sediment CQCs: 
Based on the analysis provided above arsenic, cadmium, fluoride, iron, and lead are considered 
to be Soil/Sediment COCs. Previous analysis of sediments by lEPA indicated that copper, 
nickel, and zinc might be significant in Long Lake sediments. Therefore copper, nickel, and zinc 
will also be included as COCs. 

Surface Water COCs: 
Similar to the selection of soil and sediment COCs, surface water COCs were determined by 
comparing the concentrations of chemicals present in Long Lake surface water that are 
characteristic of the zinc oxide source material to the General Use Water Quality Standards (35 
lAC 302.208) (See Table 3). Based on this analysis cadmium, copper, and fluoride are retained 
as surface water COCs for the ZORA. The Long Lake surface water data are presented in 
Attachment 3. If some thing is a COC in sediment why wouldn't it be a COC in the water 
above those sediments. 

As noted above, organic compounds are not expected to be present in the Zinc Oxide material. 
Therefore based on the definition of COC given above, there are no organic COCs for siuface 
water. I thought they were going to clean up their site regardless of the source 

Dioxins: 
As stated above, organic compounds are not constituents of the Zinc Oxide material. Therefore, 
dioxins (CDDs/CDFs) should not be considered as COCs for the ZORA. 

Dioxins are prevalent in the environment, from combustion processes such as commercial or 
municipal waste incineration, burning of fuels, burning of household trash and during forest 
fires. Certain types of chemical manufacturing and chlorine bleaching of pulp and paper also 
create small quantities of dioxins. Dioxins may also be produced at very low levels by natural 
processes. Currently, the uncontrolled burning of residential waste and accidental fires at 
landfills are thought to be among the largest sources of dioxins to the environment in the United 
States.^ How about incinerating auto scrap like they do at Chemetco! I believe that dioxin 
is a common in wire insulation. Wire scrap would reasonably be expected to have dioxin 
combustion products. 

CDDs/CDFs were measured by Chemetco as part of the Containment Area cleanup and also by 
lEPA (see Tables 4 and 5). Toxicity equivalences (TEQs) calculated from the Chemetco ZORA 
samples (see Table 4) did not exceed 0.55 ppb. TEQs calculated for samples collected by lEPA 
from the Containment Area did not exceed 0.123 ppb. Therefore, even if diere were an 
applicable standard for CDDs/CDFs'^, it is evident that the levels in Long Lake (that could only 
be less than the source area) would not be significant. I'm not familiar with this data. 

Several Records of Decision (RODs) for sites where dioxins are present have been reviewed. In 
three of these RODs, the action level for dioxin cleanup was 20 ppb TEQ. For other NPL sites, 
the dioxin action level was 1 ppb TEQ. Dioxin levels at the Chemetco site are significantly 
lower than these action levels adopted at NPL sites. 

ATTACHMENT 1 



• UNITS •^ ..S1A T: S'IBT- 1®^' S2A: J S3B:;^ S4B ' S5B ^ S6B . :• S7B ; . ,S8B^ • 
Arsenic mg/kg 24.0 24.0 17.0 9.0 11.0 5.0 13.0 18.0 9.0 29.0 24.0 
Barium mg/kg 190 150 190 150 180 160 200 200 160 160 210 
Cadmium mg/kg 9.9 5.2 12.0 3.5 3.3 3.3 3.3 4.8 3.1 3.0 74.0 
Chromium mg/kg 330 32 32 22 25 18 26 28 20 18 32 
Cobait mg/kg 8.6 6.4 8.7 5.5 4.8 5.9 5.1 4.8 4.3 6.8 4.3 
Copper mg/kg 2400 50 440 46 40 30 44 140 30 660 440 
Fiuoride mg/kg 24.0 4.9 45.0 7.4 4.4 4.8 4.1 2.8 4.5 13.0 6.9 
iron mg/kg 39000 19000 16000 15000 17000 14000 17.000 17000 15000 13000 18000 
Lead mg/kg 340 28 130 30 25 23 29 64 24 260 190 
Mercury mg/kg 0.045 0.027 0.047 0.034 0.023 0.028 0.033 0.034 0.029 <0.020 0.083 
Nickei mg/kg 38 19 34 20 20 25 19 24 18 75 84 
Seienium mg/kg <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <4.0 <3.0 
Siiver mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.0 <1.0 
Sulfate mg/kg 460 1200 540 4400 1700 840 990 2000 970 530 3400 
Tin mg/kg 1.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <6.0 1.3 
Vanadium mg/kg 580 37 32 18 22 12 27 30 15 13 36 
Zinc mg/kg 2600 87 480 87 81 67 91 210 70 1400 780 

PH 5.500 5.440 5.680 5.670 5.760 5.450 5.530 6.040 5.610 9.010 5.810 

Arsenic, TCLP mg/i <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Barium, TCLP mg/i <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.2 <1.0 
Cadmium, TCLP mg/i 0.055 0.002 0.14 0.014 0.002 0.002 0.002 0.016 0.002 0.026 4.4 
Chloride, TCLP mg/i 12.0 41.0 15.0 27.0 20.0 13.0 32.0 35.0 48.0 8.2 34.0 
Chromium, TCLP mg/i <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 
Cobait, TCLP mg/i <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.026 
Copper, TCLP mg/i 0.078 0.013 0.49 0.028 0.023 0.015 0.019 0.094 0.006 2.4 1.1 
Fiuoride, TCLP mg/i 1.2 <0.25 1.1 0.27 <0.25 <0.25 <0.25 0.42 <0.25 0.45 5.1 
Iron, TCLP mg/i 0.03 1.2 0.07 0.04 0.14 0.08 0.14 0.69 0.15 0.2 0.12 
Lead, TCLP mg/i 0.057 <0.002 0.03 <0.002 <0.002 <0.002 <0.002 0.011 <0.002 0.14 0.26 
Mercury, TCLP mg/i <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
Nickel, TCLP mg/i 0.11 <0.02 0.11 0.04 <0.02 <0.02 <0.02 0.05 <0.02 0.25 0.55 
Selenium, TCLP mg/i <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 
Silver, TCLP mg/i <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Sulfate, TCLP mg/i 24 85 27 91 110 41 59 72 77 49 400 
Tin, TCLP mg/i <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Vanadium, TCLP mg/l 0.061 0.009 0.078 0.029 0.011 0.008 <0.005 0.051 0.006 0.021 0.079 



S9B aff tts:iOA2f' - S1QB:'-: SUA" sa-SHB^'S Ir S12B' ; S13B:;.A ;;:S14B- ^ •a 815B 81681^: S16B2 817B 

11.0 12.0 27.0 35.0 27.0 28.0 33.0 30.0 34.0 25.0 28.0 26.0 30.0 27.0 
230 170 130 150 110 160 94 160 170 100 210 76 150 150 
3.3 3.5 2.4 1.0 <0.6 <0.6 <0.6 10.0 16.0 1.0 10.0 <0.6 0.7 1.6 
22 26 14 17 12 11 10 15 15 12 14 12 15 16 
6.5 6.5 6.0 5.5 4.9 9.5 6.2 6.9 13.0 6;6 8.1 4.7 7.0 7.0 
33 26 140 55 20 15 12 140 170 27 36 14 18 15 
16.0 38.0 20.0 11.0 6.2 9.9 7.4 25.0 33.0 18.0 39.0 11.0 11.0 24.0 
16000 16000 13000 15000 11000 13000 14000 14000 15000 11000 15000 12000 14000 14000 
25 27 65 36 17 11 10 57 130 19 54 11 15 12 

0.032 0.036 0.057 0.036 0.031 0.025 , 0.032 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 
21 19 23 21 15 18 12 36 39 16 21 14 20 18 
<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
290 390 340 430 450 340 670 300 800 700 250 1300 1600 1800 
<0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.30 <6.0 <0.30 <0.30 <0.30 <0.30 <0.30 
21 30 10 9 3 9 11 8.4 27 2.1 11 1.9 3.9 6.1 
67 80 200 150 68 56 50 390 420 82 360 57 79 70 

1 5.800 5.700 5.590 5.740 5.580 6.220 5.920 6.500 7.520 7.270 7.440 6.080 6.340 6.830 

0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
0.002 0.007 0.02 0.011 0.004 0.003 0.005 0.065 0.036 0.065 0.1 0.007 0.005 0.05 
2.0 7.5 5.4 3.4 7.3 4.6 4.2 12.0 10.0 19.0 6.1 9.5 27.0 18.0 

<0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.042 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
<0.005 0.006 0.076 0.038 <0.005 <0.005 0.006 0.069 0.039 0.071 0.054 0.049 0.006 0.028 
0.41 0.69 0.46 0.28 <0.25 0.29 <0.25 1.3 0.88 0.44 1 <0.25 <0.25 0.32 
0.35 0.14 0.4 0.34 0.5 0.17 0.24 0.5 0.5 0.9 0.6 0.4 0.3 0.4 
<0.002 <0.002 0.009 0.004 <0.002 <0.002 0.003 0.01 0.011 0.057 0.023 <0.002 <0.002 0.005 

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
<0.02 <0.02 0.04 <0.03 0.04 <0.02 0.07 0.14 0.047 <0.03 0.04 <0.03 <0.03 <0.03 
<0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 
0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
10 16 23 18 26 10 32 33 45 44 23 91 103 86 

<0.01 <0.01 <0.01 <0^01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.005 0.011 0.013 0.01 0.042 0.005 0.13 0.036 0.005 0.005 0.005 0.005 0.005 0.007 



i : S21A: V S21.B . - S22Af-^ S22B-vi i;: S23A..r •" S23B: • S24A'* S24B ^ • S25Ar-- S25B ^ S26A';^ 
28.0 19.0 27.0 18.0 30.0 20.0 26.0 16.0 27.0 20.0 16.0 42.0 29.0 38.0 
140 69 100 74 100 73 64 57 50 90 39 180 140 160 
<0.6 <0.6 <0.6 2.0 <0.6 <0.6 <0.6 <0;6 <0.6 <0.6 <0.6 16.0 <0.6 <0.6 
13 7.5 12 6.2 13 7.4 10 5.7 12 7.3 10 25 16 22 
5.9 4.3 12.0 5.4 4.9 8.6 4.8 6.0 4.7 5.8 2.3 6.3 7.2 6.7 
53 9 14 35 10 9 9 6 12 7 7 53 14 26 
21.0 6.6 9.4 20.0 4.5 7.1 4.1 12.0 4.0 6.3 3.4 46.0 7.3 11.0 
13000 8800 15000 7700 13000 8900 12000 7600 14000 9900 8200 16000 13000 17000 
29 8 13 22 10 7 8 6 9 6 5 36 13 30 

0.049 0.032 0.024 0.033 0.027 0.027 0.026 0.026 0.031 0.023 0.032 <0.02 <0.02 <0.02 
18 11 22 13 14 12 12 9 12 13 8 21 17 18 
<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <4.0 <4.0 <4.0 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 
1500 820 600 270 630 670 750 2300 750 1100 700 220 570 130 
<0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <2.0 <0.6 <0.6 <0.6 <0.30 <0.30 <0.30 
3 1 14 6 3 10 3 7 <1 16 <1 16 6.2 14 
120 44 60 160 54 37 49 34 53 39 31 180 61 110 

5.550 6.410 5.940 5.720 5.520 5.860 6.060 6.070 5.930 5.960 5.840 7.260 6.840 6.610 

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
0.042 0.002 0.002 0.007 <0.002 0.003 0.013 0.003 <0.002 <0.002 0.029 0.045 <0.002 0.054 
23.0 15.0 8.7 3.8 7.8 15.0 17.0 30.0 20.0 28.0 25.0 10.0 16.0 12.0 
<0.004 <0.004 <0.004 <0.002 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.007 <0.004 <0.004 <0.004 
<0.005 <0.005 <0.005 <0.005 <0.005 0.012 <0.005 0.008 <0.005 0.012 0.008 0.029 0.026 0.063 
0.2 0.026 0.018 0.38 <0.02 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.096 
0.98 0.25 0.25 0.32 <0.25 0.36 <0.25 0.29 <0.25 <0.25 <0.25 2.2 <0.25 0.32 
0.3 0.14 0.39 0.25 0.34 0.24 0.1 0.25 0.1 0.38 0.12 0.2 0.2 0.01 

0.011 <0.002 <0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.01 0.04 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
0.05 <0.03 <0.03 0.03 0;02 0.05 <0.03 0.044 <0.03 0.06 <0.03 0.06 0.06 0.17 
<0.020 <0.020 <0.020 <0.020 0.01 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.36 <0.01 <0.01 <0.01 
27 25 21 11 28 32 32 120 29 50 30 13 32 12 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 : <0.01 <0.01 <0.01 <0.01 <0.01 
0.006 0.005 0.005 0.005 0.006 0.08 0.011 0.066 0.02 0.096 0.015 0.14 0.093 0.15 



: .S26B^ i ;..-:S27A^ •" S27B^\ i;:s28A" '• .-:S28B%'i ̂ 7S29A • - ; S29B^ H . ̂ S30A v: S30B- ' J ;:s3iAm Mn:S31B»« S32A : •a^'S32B'S-4: : S33A . • 
30.0 26.0 21.0 23.0 22.0 30.0 28.0 43.0 33.0 35.0 21.0 25.0 31.0 25.0 
110 130 82 150 86 160 190 170 180 230 120 87 170 130 
<0.6 21.0 <0.6 78.0 <0.6 1.8 <0.6 4.9 <0.6 <0.6 <0.6 3.9 <0.6 8.5 
18 15 10 19 10 16 12 23 16 24 9.1 10 12 13 
6.0 4.8 5.6 4.2 6.2 7.4 9.8 8.0 8.6 6.3 6.4 7.3 14.0 7.7 
13 830 10 1500 14 120 11 230 14 88 19 1100 15 2200 
6.4 24.0 3.2 12.0 3.6 14.0 4.9 13.0 3.2 17.0 8.6 6.5 5.3 14.0 

16000 13000 12000 11000 11000 15000 14000 19000 19000 15000 8800 11000 15000 10000 
10 310 8 970 10 54 8 110 10 51 13 390 10 750 

<0.02 0.042 0.03 0.13 0.024 0.039 0.027 0.07 0.026 <0.02 <0.02 0.036 0.027 <0.02 
19 50 13 72 14 23 20 25 18 22 18 99 25 150 
<4.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <4.0 <4.0 <3.0 <3.0 <4.0 
<2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.0 4.0 <1.0 <1.0 <2.0 
290 570 370 350 430 1200 690 930 720 190 340 6000 730 60 
<0.30 1.1 <0.6 7.2 <0.6 <0.6 <0.6 <0.6 <0.6 <0.30 <0.30 1.3 <0.6 6 
7.8 10 9 9 7 12 22 20 15 6.3 6.1 14 35 11 
58 680 44 1600 50 470 54 860 62 150 47 980 61 1500 

6.320 5.810 5.510 6.300 5.750 6.100 5.760 5.790 5.690 6.690 5.740 5.800 7.180 

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
0.01 0.016 <0.002 0.11 0.002 0.011 0.002 0.11 <0.002 0.019 0.003 0.041 <0.002 0.19 
16.0 2.9 5.9 11.0 14.0 22.0 26.0 24.0 15.0 3.6 5.4 22.0 16.0 5.6 
0.006 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 
0.042 0.046 <0.005 0.05 <0.005 0.03 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.007 
0.031 0.12 0.08 0.08 0.02 0.14 0.02 0.24 0.47 0.32 0.04 0.7 0.04 10 
<0.25 <0.25 <0.25 0.67 <0.25 <0.25 <0.25 0.55 <0.25 0.5 0.32 <0.25 <0.25 0.78 
0.2 0.07 0.03 0.05 0.26 0.17 0.35 0.31 0.02 0.2 0.1 0.04 0.1 0.1 
0.01 0.027 0.002 0.077 0.002 0.008 0.002 0.028 0.071 0.036 0.003 0.13 0.004 1.4 

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
0.08 0.14 <0.03 0.18 0.04 0.07 <0.03 0.07 0.02 0.14 0.05 0.17 0.04 1.1 
<0.020 <0.020 <0.020 <0.020 <0:020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 i <0.020 
<0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
21 24 48 12 20 52 75 24 32 8 23 160 36 16 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.16 0.11 0.014 0.13 0.022 0.099 0.027 0.02 0.005 0.007 0.028 0.017 0.051 0.024 



:^S33B: :':::isS34A H.; ;MtfS35B;& .^3i:S36A'if;t^ u|;S36Bfe!i| S37ABe. . :S37B^ • h'-:S38Am ̂ :°:S38B:1:-Sri :: S38B2« r a i. S39A a S39B : ; 

23.0 25.0 28.0 30.0 31.0 28.0 43.0 45.0 35.0 34.0 33.0 25.0 31.0 33.0 
120 170 150 160 110 130 180 210 150 240 110 86 230 160 
<0.6 0.8 <0.6 5.0 <0.6 12.0 2.1 <0.6 <0.6 <0.6 2.1 <0.6 0.9 <0.6 
10 22 14 14 14 13 19 27 19 17 18 14 16 17 
4.9 5.2 5.4 5.7 5.1 7.5 5.4 6.9 5.5 5.4 6.4 4.7 6.5 5.8 
13 160 11 160 13 190 31 60 16 20 14 12 79 14 
9.1 6.1 13.0 16.0 9.5 21.0 11.0 19.0 17.0 28.0 15.0 13.0 8.4 5.7 
9900 9900 12000 14000 15000 13000 18000 17000 14000 14000 11000 9900 12000 13000 
8.6 48 9.4 74 9 67 14 48 12 13 11 9 67 10 

<0.02 . <0.02 <0.02 0.039 0.026 0.046 0.024 <0.02 <0.02 <0.02 <0.020 <0.020 <0.020 <0.020 
16 24 15 20 15 34 18 21 18 15 18 15 19 17 
<4.0 <4.0 <4.0 <3.0 <3.0 <3.0 <3.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 
<2.0 <2.0 <2.0 <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
130 150 290 310 290 320 330 57 320 440 540 520 130 250 
<0.30 <0.30 <0.30 <0.6 <0.6 <0.6 <0.6 <0.30 <0.30 <0.30 <0.30 0.3 0.3 0.3 
3.5 5.7 7.2 8 3 8 10 16 4.3 9.1 4.4 2.8 18 6.6 
41 200 44 260 57 480 120 200 71 81 56 51 270 52 

1 1 
7.270 6.620 6.660 6.130 6.150 5.980 6.330 6.900 6.880 1 6.840 8.240 8.110 7.570 8.090 1 

1 1 
<0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<0.002 0.009 <0.002 0.045 <0.002 0.072 0.004 0.01 0.005 0.013 0.003 0.003 0.012 0.004 
3.2 4.3 6.9 5.4 4.4 6.8 7.4 8.1 8.5 11.0 13.0 11.0 16.0 9.0 

<0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004. 
<0.005 <0.005 0.027 0.033 <0.005 0.033 <0.005 0.032 <0.005 0.018 <0.005 <0.005 0.034 0.03 
0.03 0.12 0.02 0.23 0.04 0.07 0.02 0.04 0.04 0.04 <0.005 0.02 0.048 0.02 
0.27 0.28 0.29 0.3 <0.25 0.4 <0.25 0.32 0.46 0.47 0.3 0.33 <0.25 <0.25 
0.3 0.32 0.4 0.13 0.39 0.83 0.18 0.6 0.1 0.2 0.3 0.1 0.1 0.3 

0.002 0.011 0.004 0.079 0.002 0.077 0.002 0.038 0.002 0.016 0.004 0.005 0.086 $0,009 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
0.04 0.08 0.06 0.09 0.04 0.13 0.04 0.07 0.07 0.05 0.05 0.06 0.08 0.08 
<0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 
<0.01 <0.01 <0.01 0.005 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
13 16 18 33 8 15 15 9.0 24 25 25 24 9 21 

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
0.02 0.01 0.059 0.057 0.036 0.057 0.036 0.13 0.038 0.055 0.025 0.024 0.069 0.035 



mm-mp f^u,LL2-6l*« ̂frLC2-18'« ir; ' UL4-18 •; iLL5,6a;.. LL5-18: v;i :iLL6-6 -.iLL6-l8;i-. . !LL7-6'a:i :ML7-18:^.: 
11.0 7.0 25.0 28.0 25.0 31.0 24.0 25.0 33.0 22.0 24.0 18.0 23.0 27.0 
37 48 250 230 150 180 170 190 180 130 150 120 100 250 
10.0 <0.60 430.0 11.0 38.0 4.4 80.0 <0.60 17.0 0.9 70.0 23.0 160.0 9.4 
6.3 8 13 15 12 16 16 12 19 13 13 15 14 15 
1.7 2.2 3.5 5.8 5.6 5.1 3.9 4.2 6.1 4.1 3.9 5.7 4.2 6.0 
160 2 1900 34 150 20 . 730 14 82 10 43 17 500 17 
12.0 9.6 71.0 79.0 67.0 67.0 120.0 97.0 250.0 32.0 150.0 110.0 160.0 71.0 
5700 5200 11000 15000 12000 12000 10000 14000 12000 9200 10000 8600 9500 12000 
77 11 1800 22 72 17 580 16 96 14 32 13 260 19 

0.043 0.03 1.2 0.041 0.14 0.033 0.095 0.037 0.23 0.038 0.053 0.043 0.48 0.02 
16 7.4 420 110 150 140 64 18 48 16 100 35 99 29 
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 
210 220 1600 4400 2600 2700 1100 1300 2600 2900 1000 990 1400 1000 
<2.0 <2.0 3 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
5.4 3.4 5.1 4 6.8 4.8 6.7 4.3 9.9 4.5 4.2 1.7 3 2.5 
190 42 4300 190 830 180 970 67 250 68 450 160 1100 140 

1 1 
1 5.980 5.750 6.610 5.960 5.770 5.720 5.710 5.780 5.720 5.390 5.700 5.920 5.490 5.670 1 

1 1 
<0.020 <0.020 0.07 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
0.15 0.01 0.003 0.092 1.3 0.019 1.2 0.005 0.27 0.01 1.1 0.24 1.6 0.076 
4.8 5.2 21.0 20.0 20.0 21.0 8.6 13.0 27.0 31.0 5.3 10.0 7.9 9.1 
0.006 0.029 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 
0.015 0.016 0.008 0.017 0.02 0.012 0.017 0.018 0.019 0.014 0.011 <0.005 0.008 0.002 
0.19 <0.003 <0.003 0.04 0.49 0.23 0.26 0.02 0.18 0.003 0.15 0.06 0.14 0.04 
0.58 0.31 4.8 1.9 5.2 1.1 5.6 0.71 4.1 0.44 5.2 2.2 4.4 1 
0.12 <0.10 62 0.2 0.4 <0.10 0.2 0.5 0.6 0.6 0.6 0.2 0.9 0.2 
0.12 0.023 0.12 0.01 0.38 0.042 0.28 0.006 0.17 0.009 0.028 0.004 0.053 0.005 

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
0.13 0.07 0.9 0.47 2.6 0.38 0:53 0.04 0.32 0.04 . 0.71 0.22 0.62 0.083 
0.02 <0.020 0.02 <0.020 0.03 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 
15 15 94 130 140 290 34 43 100 120 39 37 51 41 

<0.0040 <0.0040 0.004 <0.0040 - <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 
0.027 0.031 0.058 0.032 0.061 0.033 0.024 0.028 0.017 0.027 0.015 0.015 0.018 0.008 



ML;8-6 " LL8-18 
25.0 20.0 
140 190 
270.0 5.3 
14 12 
4.5 4.6 
240 14 
130.0 28.0 
11000 11000 
180 24 
0.31 0.05 
76 35 
<5.0 <5.0 
<3.0 <3.0 
2400 1100 
<2.0 <2.0 
2.8 2.3 
1400 150 

1 1 
1 5.330 5.560 1 
1 1 

<0.020 <0.020 
<1.0 <1.0 
4.3 0.056 
6.6 11.0 

<0.004 <0.004 
0.022 <0.005 
0.21 0.02 
8.2 0.4 

<0.10 0.4 
0.32 0.009 

<0.00020 <0.00020 
1.1 0.08 

<0.020 <0.020 
<0.010 <0.010 
120 37 

<0:0040 <0:0040 
0.019 0.014 



Zinc, TCLP mg/l 7.0 <1.0 2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 7.0 20.0 

Cadmium, SPLP mg/l 0.002 0.004 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.003 0.026 
Fluoride, SPLP mg/l * 0.51 * 0.86 0.56 4 0.48 2.2 0.46 0.95 16 
Lead, SPLP mg/l 0.011 0.004 0.002 0.002 0.001 0.007 0.001 0.002 0.001 0.004 0.003 
Mercury, SPLP mg/l <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.0002 
Nickel, SPLP mg/l 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.016 



<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.0 4.0 <1.0 <1.0 <1.0 

0.002 0.002 0.002 0.02 0.004 0.002 0.002 <0.0020 0.002 0.002 0.003 0.002 0.002 0.002 
1.5 2.3 1.6 0.99 0.63 1.2 0.71 3.7 4.2 1.2 3.6 0.73 0.78 2.6 

0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.003 0.004 0.002 0.01 0.001 0.003 0.002 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.012 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 



<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2,0 

0.002 0.002 0.005 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.006 
0.78 0.72 0.77 1.3 0.34 * * * * * * * * * 

0.001 0.001 0.005 0.005 <0.002 0.019 <0.002 0.001 0.005 0.001 <0.002 0.003 <0.002 0.003 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 
<0.005 0.005 <0.005 <0.005 <0.005 0.01 <0.005 0.009 0.006 0.005 <0.005 0.008 <0.005 0.018 



<1.0 <1.0 <1.0 3.0 <1.0 <1.0 <1.0 2.0 <1.0 <1.0 <1.0 <1.0 <1.0 16.0 
.. 

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
* * * * * * * * * * * * * * 

0.004 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 0.01 0.003 0.001 <0.002 0.023 <0.002 0.023 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

0.012 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 0.018 



<1.0 . <1.0 <1.0 2.0 <1.0 3.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0030 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
* * * * * * * * * * * * * * 

0.001 <0.002 0.001 0.006 0.001 0.001 0.001 0.0070 0.004 0.006 <0.002 0.003 0.005 <0.002 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.00020 <0.0002 <0.0002 <0.0002 

0.01 0.007 <0.005 0.007 <0.005 <0.005 <0.005 0.0080 <0.005 0.006 <0.005 0.008 0.005 0.005 



3.0 <1.0 6.0 <1.0 13.0 <1.0 8.0 <1.0 4.0 <1.0 5.0 <1.0 10.0 <1.0 

0.005 <0.002 <0.002 <0.0020 0.021 <0.0020 0.004 <0.0020 0.035 <0.0020 0.009 <0.0020 0.05 <0.0020 
* * * 3.1 3.6 * <0.25 * 9.8 <0.25 8.6 29 * 1.6 

0.002 <0.002 0.008 <0.002 0.004 <0.002 0.005 <0.0010 0.035 <0.0010 <0.0010 <0.0010 0.014 <0.0010 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

0.016 <0.005 0.04 0.026 0.076 0.033 0.012 0.005 0.043 0.005 0.018 0.013 0.037 0.008 



Long Lake Surfs ce Water Ss mples 
lEPA Samples - /larch 1999 

Cd Pb F Zn pH Ca Mg Hardness Cu B TDS 
Sample ID mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 
8501 0.013 0.034 11.8 0.27 8.6 77 20 274.5 0.083 0.96 976 
8502 0.008 0.019 20.0 0.16 9.0 67 19 245.4 0.067 1.7 1330 
8503 0.008 0.017 16.0 0.18 8.4 65 18 236.3 0.052 1.2 1100 
8504 0.006 0.011 14.1 0.14 8.3 71 20 259.5 0.042 1.1 1030 
8505 <0.005 0.011 14.3 0.12 8.4 69 19 250.4 0.037 1.1 1030 
8506 <0.005 0.012 15.1 <0.1 8.2 61 17 222.2 0.029 1.1 1010 
8507 <0.005 0.007 12.4 <0.1 8.3 59 16 213.1 0.017 0.87 827 
8508 <0.005 0.005 0.3 0.11 8.2 78 17 264.7 0.044 0.13 471 



Fe (total) 
mg/L 
1.5 

0.95 
2.4 
2.0 
1.5 
3.8 
3.6 

0.19 



ATTACHMENT! 



1 Based upon knowledge of the geology in the vicinity of the ZORA, we feel that shallow groundwater will meet the 
definition of Class n groundwater. I think that lEPA considers the GW Class I 



2 CSD Environmental, Inc., January 2000. Zinc Oxide Spill Remediation Plan. 
2 Questions and Answers about Dioxins. USEPA, July 2000. 



http://www.epa.gov/ncea/pdfs/dioxin/dioxin%20questions%20and%20answers.pdf 
4 According to Tom Homshaw of lEPA (telephone communication April 2,2001), there are currently no dioxin 



standards. USEPA has withdrawn the dioxin slope factor and is in the process of reviewing the available toxicological 
data. 



Attachment 3. 

As noted above, organic compounds are not expected to be present in the Zinc Oxide material. 
Therefore based on the definition of CDC given above, there are no organic COCs for surface 
ivater. 

Dioxins: 
As stated above, organic compounds are not constituents of the Zinc Oxide material. Therefore, 
dioxins (CDDs/CDFs) should not be considered as COCs for the ZORA. 

Dioxins are prevalent in the environment, from combustion processes such as commercial or 
municipal vvaste incineration, burning of fuels, burning of household trash and during forest 
fires. Certain types of chemical manufacturing and chlorine bleaching of pulp and paper also . 
create small quantities of dioxins. Dioxins may also be produced at very low levels by natural 
processes. Currently, the uncontrolled burning of residential waste and accidental fires at 
landfills are thought to be among the largest sources of dioxins to the environment in the United 
States.3 

CDDs/CDFs were measured by Chemetco as part of the Containment Area cleanup and also by 
lEPA (see Tables 4 and 5). Toxicity equivalences (TEQs) calculated from the Chemetco ZORA 
samples (see Table 4) did not exceed 0.55 ppb. TEQs calculated for samples collected by lEPA 
from the Containment Area did not exceed 0.123 ppb. Therefore, even if there were an 
applicable standard for CDDs/CDFs'^, it is evident that the levels in Long Lake (that could only 
be less than the source area) would not be significant. 

Several Records of Decision (RODs) for sites where dioxins are present have been reviewed. In 
three of these RODs, the action level for dioxin cleanup was 20 ppb TEQ. For other NPL sites, 
the dioxin action level was 1 ppb TEQ. Dioxin levels at the Chemetco site are significantly 
lower than these action levels adopted at NPL sites. 



' Based upon knowledge of the geology in the vicinity of the ZORA, we feel that shallow groundwater will meet the 
definition of Class II groundwater. I think that lEPA considers the GW Class I 



2 CSD Environmental, Inc., January 2000. Zinc Oxide Spill Remediation Plan. 
3 Questions and Answers about Dioxins. USEPA, July 2000. 





€ N V I RON 

Date: March 5,2001 

To; Heather Young, Chemetco 

From: Roy Ball 
Barbara Coughlin 

Re: Remediation Objectives for Containment Cells 1-4, Chemetco Facility 

Historic releases from the Chemetco Facility (Chemetco) resulted in the presence of metal 
contamination in a portion of Long Lake (the Zinc Oxide Spill Area). The bulk of the zinc oxide 
material released was segregated into four containment cells (Containment Cells 1 - 4). 
Remediation activities for the Zinc Oxide Spill Area have resulted in the removal and off-site 
disposal of contaminated materials from the containment cells. The Illinois "Tiered Approach to 
Corrective Action Objectives" (TACO, 35 Illinois Admini^ative Code (lAC) 742) is used 
herein to develop appropriate Remediation Objectives (SROs) for the Contaminants of Concern 
(COCs) remaining in Containment Cells #1-4. 

"Contaminant of Concem" (COC) is defined in TACO as: 

"a«rv contaminant that is expected to be present at the site based upon past and current 
land uses and associated releases that are known to the person conducting a remediation 
based upon reasonable inquiry" (35 lAC 742.200). 

For the Zinc Oxide Spill Area, the COCs proposed herein are based upon the analysis of the zinc 
oxide waste and of the sediments and surface water in Long Lake.i Analysis of the zinc oxide 
material itself indicates that barium, cadmiiim, lead, and zinc are present in elevated 
concentrations (based on the comparison of total and leachable resultsJojjnceutaminated-seil—^ 
levels). Analysis of Long Lake surface water and sedimen^ifidieafesmat boron, fluoride, and 
iron (in surface water) and cadmium, lead and zinc (in sediments) may be present at elevated 
levels. Therefore, the proposed COCs for the Zinc Oxide Spill Area are barium, boron, 
cadmium, fluoride, iron, lead, and zinc. Analytical results for samples collected from 
Containment Cells 1 - 4 for the proposed COCs are presented in Table 1. 

TACO presents remedial objectives for soil ingestion & inhalation, and groundwater ingestion 
exposure pathways. The assumptions applied in developing the soil ingestion & inhalation 
SROs are appropriate to Containment Cells 1 - 4. The assumptions used in developing the soil 
component of the groundwater ingestion exposure pathway are not applicable to the conditions 
in Containment Cells 1-4. The impacts, if any, of the zinc oxide releases on Long Lake surface 
water and sediments outside of the containment areas will be investigated in accordance with the 
Long Lake Scope of Work (SOW) prepared in response to the Partial Consent Decree. 

1 



Therefore the Remediation Objectives proposed herein consider only the soil ingestion & 
inhalation exposure pathways. 

The Chemetco Facility is classified as an "industrial/commercial property" based upon the 
definition presented in TACO (35 LAC 742.200). When the COCs are compared to Tier I SROs 
for industrial/commercial properties (See Table 1), there are only two exceedances of the SROs. 
These exceedances are for lead in samples S28A and S33A.3 A\^en the analytical results are 
averaged as provided for in 35 I AC 742.225d, none of the SROs are exceeded. 

In Table 2, the COCs are compared to the Tier I residential ingestion & inhalation SROs. As in 
Table 1, the only exceedances of the SROs are for lead in samples S28A and S33A.4 When the 
analytical results are averaged as allowed in 35 I AC 742.225d, none of the residential SROs are 
exceeded. 

In summary, the residual concentrations of the COCs in Containment Cells 1-4 (based on 
averaged results) do not exceed either the Tier I residential or industrial/commercial SROs for 
the ingestion & inhalation pathways. 



1 Long Lake sediments and surface water outside the containment areas are assumed to have been impacted by the 
releases of zinc oxide. 
2 Cahnovsky, Chris, BEPA, June 1999. Final Field Sampling and Analysis Report, Long Lake - Mitchell, Illinois. 
2 The values would likely not exceed SROs based on bio-kinetic modeling (developed by USEPA) in a Tier III 
analysis. 
4 ibid. 



S31B 120 26.0 <0.6 8.6 8,800 13 
S32A 87 6.0 3.9 6.5 11,000 390 
S32B 170 7.0 <0.6 5.3 15,000 10 
S33A 130 38.0 8.5 14.0 10,000 
S33B 120 26.0 <0.6 9.1 9,900 8.6 
S34A 170 25.0 0.8 6.1 9,900 48 
S34B 150 26.0 <0.6 13.0 12,000 9.4 
S35A 160 13.0 5.0 16.0 14,000 74 
S35B 110 7.0 <0.6 9.5 15,000 9 
S36A 130 8.0 12.0 21.0 13,000 67 
S36B 180 14.0 2.1 11.0 18,000 14 
S37A 210 37.0 <0.6 19.0 17,000 48 
S37B 150 26.0 <0.6 17.0 14,000 12 
S38A 240 28.0 <0.6 28.0 14,000 13 

S38B1 110 36.0 2.1 15.0 11,000 11 
S38B2 86 18.0 <0.6 13.0 9,900 9 
S39A 230 20.0 0.9 8.4 12,000 67 
S39B 160 17.0 <0.6 5.7 13,000 10 

Tier 1 Industrial/Commercial S lOs 
Industrial Commercia 

Ingestion (mg/kg 140,000 180,000 2,000 120,000 - 400 
Inhalation (mg/kg) 910,000 1,000,000 2,800 - - -

Constructipn Worker 
Ingestion (mg/kg 14,000 18,000 200 12,000 - 400 

Inhalation (mg/kg) 870,000 1,000,000 59,000 - - -
Notes: 
Units in mg/kg. 
- means there is no SRO for this exposure pathway. 
Highlighted values incidate concentrations which exceed Tier 1 SROs. 



Barium Boron Cadmium Fluoride iron Lead 

S1A 190 100.0 9.9 24.0 39.000 340 
S1B 150 65.0 5.2 4.9 19,000 28 
S2A 190 59.0 12.0 45.0 16,000 130 
S2B 150 50.0 3.5 7.4 15,000 30 
S3A 180 52.0 3.3 4.4 17,000 25 
S3B 160 42.0 3.3 4.8 14,000 23 
S4B 200 50.0 3.3 4.1 17,000 29 
S5B 200 54.0 4.8 2.8 17,000 64 
S6B 160 40.0 3.1 4.5 15,000 24 
S7B 160 19.0 3.0 13.0 13,000 260 
S8B 210 63.0 74.0 6.9 18,000 190 
S9A 230 41.0 3.3 16.0 16,000 25 
S9B 170 47.0 3.5 38.0 16,000 27 

S10A1 130 16.0 2.4 20.0 13,000 65 
S10A2 150 17.0 1.0 11.0 15,000 36 
S10B 110 9.0 <0.6 6.2 11,000 17 
S11A 160 8.0 <0.6 9.9 13,000 11 
S11B 94 10.0 <0.6 7.4 14,000 10 
S12B 160 9.0 10.0 25.0 14,000 57 
S13B 170 6.0 16.0 33.0 15,000 130 
S14B 100 <2.0 1.0 18.0 11,000 19 
S15B 210 60.0 10.0 39.0 15,000 54 
S16B1 76 43.0 <0.6 11.0 12,000 11 
S16B2 150 26.0 0.7 11.0 14,000 15 
S17B 150 25.0 1.6 24.0 14,000 12 
S18B 140 8.0 <0.6 21.0 13,000 29 
S19B 69 <2.0 <0.6 6.6 8,800 8 
S20B 100 8.0 <0.6 9.4 15,000 13 
S21A 74 2.0 2.0 20.0 7,700 22 
S21B 100 19.0 <0.6 4.5 13,000 10 
S22A 73 5.0 <0.6 7.1 8,900 7 
S22B 64 3.0 <0.6 4.1 12,000 8 
S23A 57 2.0 <0.6 12.0 7,600 6 
S23B 50 6.0 <0.6 4.0 14,000 9 
S24A 90 3.0 <0.6 6.3 9,900 6 
S24B 39 2.0 <0.6 3.4 8,200 5 
S25A 180 36.0 16.0 46.0 16,000 36 
S25B 140 28.0 <0.6 7.3 13,000 13 
S26A 160 33.0 <0.6 11.0 17,000 30 
S26B 110 30.0 <0.6 6.4 16,000 10 
S27A 130 10.0 21.0 24.0 13,000 310 
S27B 82 12.0 <0.6 3.2 12,000 8 
S28A 150 17.0 78.0 12.0 11,000 .»-_97D 
S28B 86 5.0 . <0.6 3.6 11,000 10 
S29A 160 8.0 1.8 14.0 15,000 54 
S29B 190 6.0 <0.6 4.9 14,000 8 
S30A 170 22.0 4.9 13.0 19,000 110 
S30B 180 9.0 <0.6 3.2 19,000 10 
S31A 230 31.0 <0.6 17.0 15,000 51 



47 
980 
61 

1,500 
41 
200 
44 
260 
57 
480 
120 
200 
71 
81 
56 
51 
270 
52 

610,000 

61,000 



Zinc 
2,600 
87 
480 
87 
81 
67 
91 
210 
70 

1,400 
780 
67 
80 
200 
150 
68 
56 
50 
390 
420 
82 
360 
57 
79 
70 
120 
44 
60 
160 
54 
37 
49 
34 
53 
39 
31 
180 
61 
110 
58 
680 
44 

1,600 
50 
470 
54 
860 
62 
150 



REVIEW COMMENTS ON THE "LONG LAKE SCOPE OF WORK" CHEMETCO, mC. 
FEBRUARY 26,2001 

Chemetco Inc. presented a Scope of Work (SOW) document during a negotiation meeting between 
Chemetco and representatives of lEPA, U.S.EPA, DOJ and the Illinois Attorney General on February 26, 
2001. The meeting was convened to discuss a partial consent decree regarding the Chemetco facility. 
Chemetco's consultant ENVIRON International Corporation prepared the SOW. General comments 
pertain to the overall deficiencies that were inherent throughout the document. Specific comments 
provide the location of the text that is discussed. 

General Comments 

1. The report discusses the scope of Chemetco's plans for conducting an ecological and human 
health risk assessment in Long Lake surface water and sediment. The SOW goes beyond 
defining the scope of work and makes determinations of key elements that should be determined 
by a regulatory review process. The key elements are the Contaminant of Potential Concern 
(COPCs), the location of background samples, and the location of samples within Long Lake. 
These determinations were made within the scope of work and are not at this time acceptable to 
the agencies concerned. 

Specific Comments 

1. Section H. The text discusses that lEPA has conducted a sampling and analysis program dated 
June 1999, the results from the June 1999 sampling is not used, but some selective results from a 
March 15th and 16*^ 1999 sampling results. 

2. Section n. lEPA study. The results of the March 1999 study are referenced in Tables la and lb. 
Table lb does not inciude the applicable standards for sediments for comparison or the depths of 
the samples. Subsequent sediment sampling in Long Lake in June of 2000 by lEPA reveals 
results well elevated compared to the March 1999 results, therefore the entire history of sampling 
results in Long Lake sediment and waster should be considered when determining contamination 
levels and extent. 

3. Section n. Selection of Chemicals of Potential Concern. This paragraph states that based on 
the March, 1999 study the COPCs have been determined. There is additional sampling results 
from Long Lake to consider including the September 1998 U.S.EPA report, June, 1999, and Jime, 
2000 lEPA results that need to be weighed to determine the COPCs. The determination of 
COPCs needs to start with the range of known contaminants and then analyzed for which 
contaminants are of potential concern. 

4. Section TTT. The proposed sampling locations, referenced in Figure 1, need to determine the flow 
of contaminants away from the source (the 10" pipe with the zinc oxide discharge). An 
additional 6 samples are proposed 3 at 100ft. intervals west of sample 4, designated 4(a), 4(b), 
and 4(c); and 3 samples at 100ft. intervals east of sample 6. These sample would help bracket the 
discharge pipe area. 

DRAFT - FOR DISCUSSION ONLY 



Vv , 
Determination of the background samples 1,2, and 3 may not be representative due to the fact that 
Long Lake does not always flow in one specific direction, and is often time stagnant. To say the 
samples are upgrading of the release is a misnomer. Results from these locations would not 
provide sampling representative of background conditions. 

Samples collected at 0-10" are not defined, are these composite samples? More than one depth of 
sampling is needed to determine the vertical extent of contamination. Samples from 0-6, 6-12 
and 12-18 inches would be appropriate. 

5. SectionlV. Due to the direct link of the analytical results fi-om the this SOW, we think it is 
reasonable to have a review of the methods and locations of sampling before it is used in the 
proposed risk assessments. 

DRAFT - FOR DISCUSSION ONLY 
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State of Illinois 
ENVIRONMENTAL PROTECTION AGENCY MEMORANDIH^ 

DATE: Jacuaiy 2,2001 

TO: BOL - Division Files 

FROM; Chris Cahnovsky - Collinsville 

SUBJECT: 1198010003-Madison County 
Chemetco, Inc. 
ILD048843809 
FOSFile 

VK The following is a summary of the held activities conducted by the Collinsville Regional Office 
at Chemetco, Lie. for the weeks of December 4,2000 through December 29,2000. Chemetco is 
in^lementing a Remedial Action Flan Ferniit (No. B-172) to clean the releas^ zinc oxide in 

* Containmoit Areas 1 - 4. 

December 19.2000 

Heaths Young called to infbnn me that the ten treated boxes of soil failed for TCLP lead and 
Cadmium. Ms. Young stated diat Chemetco has suspended die treatment and is going to ship the 
contaminated soil off-site as a hazardous waste. Chemetco is going to send the untreated soil to 
Peoria Disposal Company (PDC) in Peoria, Illinois. 

December 21.2000 

I met with Ms. Yoimg at the site. The purpose of this site visit was to observe the transfer of 
waste from Contaizunent Area #1 to trails trucks. Ms. Young explained ihat the pace of the 
cleanup was not going fast enough. Therefore, Chemetco decided to start shipping the waste 
untreated to PDC as a hazardous waste. 

December 27.2000 

I conducted an inspection of the Zinc Oxide Release Area. During the week of December 18, 
2000 dirough December 24,2000, Chemetco ̂ pped nine truck loads of soil to PDC. Each truck 
contaixied 24 tons of soil. On December 26,2000, Chemetco shipped six loads of soil to PDC. 
Ms. Young intends to ̂ p another six loads today. I observed soil being removed from 
Contaiiunent #1 and loaded into over the road trails trucks from PDC. These trucks are lined 
with a plastic before loading and covered wiOi a ta^) before leaving the site. 



'JAN-OB-01 MON 06:17 PM IL EPA*^ LEGAUCHURCHL FAX NO. 217782||^7 P. 03 

1198010003 — Madison County 
Chemetco, Inc. 
Page 2 of2 

Chemetco is accumulating the initial ten boxes of treated soil in die roll-off container storage area. 
The container storage area is in the contractors parking lot. These ton boxes Med the TCU for 
cadmium and lead. Chemetco has not labeled &ese boxes with the words "Hazardous Waste" nor 
have they marked the boxes with their accumulation start date. I also observed that the boxes 
were not covered. The boxes had plastic sheets over them, but the sheet had fallen into the boxes 
under the weight of the ̂ w. I explained to Ms. Young that these box must meet die 
leqiiirements of 35 111. Adm. Code 722 and they may only be accumulated on-site for less 90. 
days. Ms. Young stated diat she was aware that the boxes can only be on-site for less than 90 
days. She stated diat she will have CDS Environmental label and date the boxes. Ms. Young 
stated that Chemetco intends to retreat these boxes to meet the Universal Treatment Standards. 

December 29.2000 

Heather Young called and informed me that the ten roll-off boxes of "treated" waste will be taken 
back to Containment Area #1 where die contents will be transferred to trucks and taken to PDC 
for treatment and disposal. 

CNC/CUBMETCO/Chein78japniciiio.«pd 

cc 
cc 
cc 

BOL-CollinsviUeFile 
Chris Peizan - DLC 
Kevin Lesko - BOL Permits Section 
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To: Chris Cahaovsky 
Itas#: (618)346-5155 
Subject: CHEMETCO, Inc. (Remedial Action Fsmut No. B-172) 
Date: l>eceniber 09,2000 

including this cover sheet. 

Deer Mr Cahaovsky; 

Tluii £iu trdnsminal constitutes Chemetco's summary of weeldy activities assodaied with remedial 
action penuit No. B-172. The summaiy is presented in chrosolo^'cal order, and was prepared in 
accoxdance with Jftem 6 of the October 06,2000 lEPA "Remedial Acn'on Plan Permit" (RAPP) 
approvalletter. 

12104'12109 No treatment was conducted this week. All activities have been suspended pending 
receipt of laboratoiy analytical data. The mU-off container storage ares was 
injected on VJQ&. No leakage from any of the containers was noted, 

If you have any questions, or need any additional infomution, please don't hesitate to contact 
Heather Young or myself. 

Re^>ectfiilly; 

. Truesdaie 

CC: Heather young, (Chemetco) PnKn die desk oL» 

Joseph W. Truesdaie 
Prcject 

CSD Fnvircuunental Sendees, Ifcna 
2220 Yale Boulevard 

SpringfieU.IX. 63703 

317/523-4085 
-Pax: 217/522-4087 
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To: Chris Cahuovsky 
Fax#: (618)346-5155 
Sabject: CHEMETCO, Inc. (Remedial Action Permit No, B-172) 
Date: December 15,2000 
P^s: 1, indttdisg this cover sheet. 

Dear Mr. Cabnoval^; 

'Ilos fax transroittal oonstituies Chemetco's sunuoacy of weekly activities associated with remedial 
acHoa permit No. B-172. The stimrnaiy is presented in chronological order, and was prepared in 
accordance with Item 6 of the October 05,2000 lEPA "Remedial Action Plan Pennir (RAPP) 
approval letter. 

12/il • J2/1S No treatment was conducted this week. All activities have bera suq)ended pending 
receipt nf laboratory analytical data. The roU'Off container sBoragc area was 
inspected on 12/13. No leakage from any of the oontainers was noted. 

If you have any quesiiojis, ox need any additional informatian, please don't hesitate to contact 
Heather Young or myself 

RespectfiJily; 

Jos^W.Troosdale 
Ptoj^l Manager 

CO Heather Young, (Chexnetco) Pram the desk of... 

Joseph W.TkUegdaie 
Pxcject Manager 

CSD Envawancntel ScrvzcoB, IDS. 
2220 Yale Boultrwd 

42703 

217/522-4065 
Fax: 217/522-4087 



JflN-08-01 HON 06n7.PH_„lL .E,Pi||[iEEL*^S )6l834giro 
P,D6 
P. 01 

C 0 V E R 

SHEET 
FAX 

To: 
Fax#: 
Saltlect: 
Date: 

QmsCahsovsky 
(618)346-5155 
CHEMHTCO, Inc. (Ranftdial Action Pcnnii No. B-172) 
Deeamber 21,2000 
3, ifidudifig thia covar sbeet. 

Deaj; Mx. Caluiovsky^ 

This faz transmittal constitutes Chemetco's stumsaxy of weeldy activities assod'aif^ wi& remedid 
action perarit No. B-172, The smnmaiy is presented in chronological order, and was prepared in 
accordacoe WLih.ltsm 6 of the October OS, 2000 lEPA Remedial Action Flan FezmiT (RAFF) 
approval letter. 

12(1$ -12121 No treatment was conducted this week. The zpll-o£f container storage area was 
inspected on 12/21. No leakage jErom any of the oontaioers was noted. Results from 
initial sampling indicted that the treated material failed the oharacteiistic hezardoi^ 
waste oltefla lOr L^ad and Carttniura; 

In accordance with Item 18 of the April 26,2000 lEPA letter approving ̂  Match 
2000 "Zinc Oxide SpiQ Remediation Plan - Phase I - Material Removal and Partial 
aosure**; five loads of material were txansponed from the ̂  and deposed of at a 
properly penoiaed hazardous waste fadli^ on 12/20/00. Infoimatioxi pertinent to 
the trass^ and disposal of the above mentioiied material is samaarized in the 
fDllowing table. 

j;~VDocIifnjiiib^ :'V 
IL92729S6 24 LLOOl 
IL 9272957 24 LL002 
IL 9272958 24- 1X003 
EL 9272959 21 1X004 
IL 9272960 20 1X005 
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If you have wy questions, or need any itddidoaal infonnatiQa> please dcu't hesitate to oo&tact 
Hither Young or mysell 

Respectfully; 

'm-
W.Traesdale 
Manager 

CC: Heather Young, (Chemetco) 

From ihe desk of». 

Joseph W. Traesdale 
Project Managex 

CSD Ecvironmemsl Services, bic. 
2220 Vale Boulevard 

Sprtng&eld, IL 62703 

217/522-408S 
Pa*: 217/522-4087 



Waste Type; hiare^ sinxu 
CHElilETC{>,lnc. 

1198010003 - lUadison Couniy 
flCnA Remaifial Action Plan 

Pernill Mo.B-172 

cXJ 

CD 
I CSD EiMronnfiantal Services, Ina 

2220 Yale Bhd., Sprrngfleld, IL 
PfionerfJI?) 

Fax: (217) 
t«)85 

087 
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To: 

Dkte: 

Chris Cahsovsisy 
(618)346-5155 
CHEMETCO^ Inc, (Remedial Action Pennit No. B-m) 
Docen^arSl, 2000 
2, iacludiog this cover sheet. 

Dear Mr. Cahzicvsky; 

This ta transmittal constitutes Chemetco's sumzsaiy of weekly activities associated with remedial 
aciinn permit No. B-172. The summary is presented ia chronolo^cal order, osd was prepared in 
accordaace with Item 6 of the October'QS, 2000 lEPA "Tlemedial Action Plan Peimit^ (RAPP) 
approval leiler. 

Ifi accordance with Item 18 of the April 26,2000 lEPA letter approving the March2000 **2^ Oxide 
Spill Remediation Plan - Phase I - Material Removal and Partial Qosnie"; twenty londa o^aaaterial 
wdre ttan^zted &om the site and disposed of at a properly pesnitted hazardous waste facility 
between 12/22 imd 12/29 of2000. Infonsaiion pertinent to the transport and di^osal of the above 
mendoQsd matetial is sununaiized in the following table(s). 

i2m 

12/26 

"Doc. Nniiiberj..';;; 

IL 9272961 23 TJO06 

1L9272962 21 I.liW? 

1L9272963 24 iirsok 
n.9272964 23 LLOOQ 

MiuiiiiBst Nmnbef' Weight (tons) OocNambcr; 
IL9272965 22 LLOlO 

24 LLOll 
TL 9272967 23 LL012 
IL 9272968 22 LL013 
IL9272969 24 LL014 
IL 9272970 23 LLOIS 
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12129 

; Manifest Namber ~ Weight (tons) \ Doc. Number^. 

IL 9272971 24 0016 
IL9272972 24 UJ017 : 

IL 9272973 23 LLDIS 

IL 9272977 23 LL022 

'-rManl^jiNea^^ • DoaNomb^-".' 

IL9272974 23 LLOl^J ; 

IL 9272975 23 I.in20 

IL 9272976 22 LIJ021 

IL927297S 24 Un23 

U.9272979 23 uxm 
11:9272980 ?.l IXQ25 

No treatinent was conducted tbis week, dlie roU-cff container storage area was inspected on 1^/2S. 
No leakage fiom any of the containers was noted. Results fiOm initial sampling indicted thait the 
treatedmatezial failed the cfaaiacteristichazanlotts waste criteria for Lead and ra<^itiTn. Pzevidusly 
*^ated'' material &om roll -cfih in the oostaineT stoiegs area will be brou^t back to OostaiDmont 
area 1 to be masifiBSted, transported from the site and disposed of at apiopeily pensitted hazardous 
waste faciiiiy. 

If you have any questions, or need any additional information, please don't hesitate to omtact 
Headier Young or myself. 

Respectfixlly; 

Jose^W.Tiuesdala 
[Masaget 

CG; Ifcadicr Young, (Chemetco) 
From The desk Ot., 

Joseph W. Traesd^ 
Pr^eccMiasa^ 

CSO Eavtronmental Services, Ihe. 
2Z2UYaleBQulevani 

Springfield, IL 62703 

217/S22-4C|S5 
FM; 217/522-4<?87 



JAN-08-01 NON 06:19 PM IL EPA||^ jjWOHlJRCHL FAX N0.^^21778|||g7 P. 11 



•JAN-Oa-Ol MON 06:16 PM IL EFAXDlSilEGADltGHURCHL FAX NO. 2177829ap7 P. Ql 

DATE: 

j^lEGADHCHURCHL FAX NO. 217782^7 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF LEGAL COUNSEL 

1021 NORTH GRAND AVENUE E.. P.O. BOX 19276 
SPRINGRELO, ILLINOIS 62794-9276 

TELEPHONE (217)782-5544*FACS!MILE (217)782-9807 

FACSIMILE TRANSMITTAL SHEET 

PLEASE DELIVER THE FOLLOWING PAGE(S) TO: 

PARTYS NAME: f 

FIRM/COMPANY'S 

FACSIMILE NO.: 

TELEPHONE NO.: 

FROM: 

NAME: hf i' 

TOTAL NUMBER OF PAGES (INCLUDING THIS PAGE): / / 

HARD COPY ^WILL WILL NOT FOLLOW. 

IF YOU DO NOT RECEIVE ALL OF T^E PAGES. PLEASE CALL 217-782 

COMMENTS: _ F*// /Zc£*U'e4co • 

IMPORTANT - THIS MESSAGE iS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTITY TO WHICH 
IT IS ADDRESSED. AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED. CONFIDENTIAL, AND EXEMPT 
FROM DISCLOSURE UNDER APPUCABLE LAW. IF THE READER OF THE MESSAGE IS NOT THE INTENDED 
RECIPIENT, OR THE EMPLOYEE OR AGENT RESPONSIBLE TO DELIVER IT TO THE INTENDED RECIPIENT. 
YOU ARE HERESY NOTIFIED THAT READING. DISSEMINATING. DISTRIBUTING, OR COPYING THIS 
COMMUNICATION IS STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION IN ERROR. 
PLEASE IMMEDIATELY NOTIFY US BY TELEPHONE. AND RETURN THE ORIGINAL MESSAGE TO US AT THE 
ABOVE ADDRESS VIA THE U.S. POSTAL SERVICE. THANK YOU. ^ 

IL 532 2624 
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Release Area Cost Estimates 
Containmeiit Area #1 Only 

Estimates of material currentfy in Containment Area #1 (CA Doaiv which 
consists of zinc oxide, dirt, rock, shredded wood, and stumps are as follows: 

Rock - 280 cubic yards x 2 ccmv. factor = 560 tons 
Zinc Oxide/Dirt -1625 cubic yards x 1.41 conv. &ctoF= 2291.25 tons 
Shredded wood & Stumps -

202 cubic yards x 0.85 conv. tiictor= 171.70 tons 
3022.95 tons 

Analytical Cost - Tested loads consist of 15 TCLP tests @ $258.75/load 
Assume 180 loads max and assume that the first 10 roUoffe will be 
tested and sta^d. Also assume that 1 out of 5 rollof^dinq} trailms will 
be sampled for the next 25 treated, then 1 out of 10 for the next 50, and 1 
out of 25 for the rest of the remediation which equates to approximately 
1 rolloff per day (assuming 15 -30 per day treated). $ 7,762.50 
- Multiply by a 10% contingency = $ 776.25 

$ 8,538.75 

Grinding Stumps - All wood debris diat could be shredded was shredded in 
1996/1997 with a tub grinder. The few stumps that were left are in the 
middle of the pile in CA #1 should be able to be oushed with the demolition 
head on the traddioe/loDgstick. (They have been in a moist environment for a 
time now) A grinds would not woik at this point since it cannot handle the 
dirt and any rock which enters it will jam the grinder (additional problems that 
th^ ran into in 1997). If for some reason the dmnolition head does not work 
A pulverizer head can be rented and attached to die longstick/trackhoe. In the 
interim, stunts would be staged on poly and benned to control runon/rimoff 

Large item ranoval - the rock used for the original work in 1996/97 was CA6 
\^ch is 2" m less. Some sli^tly larger material may be incorporated fiom 
die base but that was 4^* at the most. The landfills can handle iqi to 12" 
material The rock itself is not contaminated, the material on it may be. 
Therefore, Chemetco does not anticipate any |xoblems with sizing. If a large 
piece of rock is encountered which the demolitian head cannot handle, it will 
be staged on poly and benned to control runoo/iuaoff As stated above, the 
pulverizer he^ would be brought in to deal with the rock and any 
imcooperutive stunqis. The only odier large item would be the pipe itself. The 
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pipe wiU be deconned, tested and disposed of as approiriate. Worst case 
manipulation of the pipe would be that it has to be cut into 2-3 foot sectioDS for 
disposal as appropriate. 

Water Hauling^disposal - Chemetco intends to puU die water out of the 
containment areas and place it in our scrubber ponds/process water to be 
utilized as makevq) water. The water will be pumped and transported by 
Chemetco*s own equ^ent/en^loyees. If, worst case, the water had to be 
taken out and di^osed of the numbers are as follows: 
CA#1 - 200,000 gaUons @ $0.22/galloD = $ 44,000.00 
CA#2 - 275,000 gallons @ $0.22/gallan = $ 60.500.00 

$104,500.00 

Treat and Disposfi Spedal Waste 
Tieatm»it 
Disposal & transpmtation 
EXCEL Environmraital mixing. 

Equipment, decon 

3,022.95 tons x $62.35 too = 
Sampling & Analysis (left original $) = 
Rental of Pulverizer Head/Pipe Disposal 
Disposal of water = 
Engineering & Oversight = 

$ 
$ 

33.50 tODi 
21.00 ton 

$ 7.85 ton 
$ 62.35 ton 

$188,480.93 
$ 13,380.00 
$ 10,000.00 
$104,000.00 
$ 5.339.29 
$321^00^2 



04/11/00 TUE 16:42 FAX 
TQ 131^13065 P. 02/05 

Mil v iM/in I'm 

@004 



04/11/00 TUE 18:40 FAI 
APR 11 '00 15:15 FR 

ATLLP 
TO 1 

@005 

-fj 

•iiS 

nail 
150G5 P.03/0S 

i-iM r-avvm »-ivf 

SOeetPniecis 
mMimTUBiTfmmMm 

HktiltoiNwIwrfiy 

ABwy 
•^43 
P4SW) 

Uj.AwCBq»«i 

»W1) 

US. 
nAcmcy 
(*«»} 

lkvVdA«a99&) 

pzmi 
ConfiSMwlClkni 
GMvfMnaD 

CMfakmial 
(Ml«9 
CMdRlvBdy 

i>)ani 

uS ER 
ApMy 

I 
WatdMSM 
Wi9Hmm(vnS| 

tml 

iriAt ftuiidiy 
Wan 

liHi^ 

Faindo 

So^taid 

MfO^ 

MICA 

USffA •s"-
MTCA 
US0A 

OtPA 

UWA 

NH 

USEFA 

WDNB 

WA •as.*-

•fiilnillMBDQLyJ. 
ajsoKu 

baahaS 
HVW^MsaOVMtAlO 
>sli 

.•WaiMik 

M|y«0 

OttUBi 
tamam wiHnml Anh»l way fcy Hfc. 

1kc»4AM0«B.|d«faaf iRMi 

iMOonix 
tMa«d MJODB OK of wd M ate. 

I nSUBBO Cit. yS. af tedp in-h>B 
rdHd|ji«9i 

yawjiiitei 
i<<topaaala»i 

IALDOO BM ol Mifli«bita < 

idM ISBB OL yd. of MA B s 

•telteSMm * 
afnlman 

iiiidniMrc 

TinWl Wen yd.arnunal(« 
iwiiiiTiteailte iii>i«»idiinir 
UBdWttteMmoMcp 



04/11/00 TUE 16:43 FAI 

15065 P.04y05 
WW r.MVSu i-»w 

@1006 



04/11/00 TUE 18:44 FAI ^ 

qPR 11 '00 15:17 FR 

ATLLP 
TO 131 

@1007 

•1] n:n^ f' ne 
p.05^ 

T<i4i f-mnm 

SeleetPngteis 

1 

t > 

i 



¥ 

04/11/00 TUE 16:41 FAX ATLLP @001 

ARMSTRONG, TEASDALE, SCHLAFLY & DAVIS 

Attorneys and Counselors 
One Metropolitan Square 

St. Louis, Missouri 63102-2740 
(314) 621-5070 

Telecopier 014) 621-5065 

WARNING 

THE INFORMATION CONTAINED IN IHIS COMMUNICATIDN IS CONnDENTIAL. MAY BE ATrORNEY-CUENT IRIVILEGED. MAY 
CONSXmJTE INSIDE INFORMATION, AND IS INTENDED ONLY FOR THE LSE OF ADDRESSEE. UNAUTHORIZED USE, 
DISTTOSIHF OR COFYINC IS STRICTLY rROHIBITED AND MAY BE UNLAWFUL. IF YOU HAVE RECEIVED THIS 
COMMUNICATION IN ERROR, PLEASE IMMEDIATELY NOTIFY US AT (314) 421^0 EXT. AND RETURN THE ORIGINAL 
IVfii'.n.'iiAiSK TO US AT THE ADDRESS ABOVE VIA THE UNITED STATES POSTAL SERVICE. WE WILL REIMBURSE ANY COSTS YOU 
INCUR IN NOTIFYING AND RETURNING THE MESSAGE TO US. THANK YOU-

DATE: 4/11/00 TIME: 

PLEASE DELIVER TO: 

NAME: 

FIRM: 

ADDRESS: 

BUSINESS TELEPHONE: 

FACSIMILE TELEPHONE: 312-886-0747 

FItOAf; George M, von Staaiwitz 

TOTAL PAGES INCLUDING THIS PAGE: 

IF YOU DO NOT RECEIVE ALL THE PAGES, PLEASE CALL (314) 621-5070 

and ASK FOR EXTENSION 7975. 

RE: 

INTERNAL USE: 
CUENT-MATTER NUMBER' 11378/001 

TELECOPIER OPERATOR Robbie Heitman 



ARMSTRONG TEASDALE LLP Attorneys attaw 

% 

George M yon Starr^mr OneSleuopoUtan Square. Suite 2600 
Louis, Missouri o3102-2T40 

gvonstam@annstrongteasdale.coin Phone: (314) bSl-aO/O 
Fat: (314) 621-5065 

nn-a:annstrongreasdale. com 

April 5, 2000 

VIA FAX AND REGULAR MAIL 

James Morgan, Esq. 
Assistant Attorney General 
Environmental Control Division 
500 South Second St. 
Springfield, IL 62706 

RE: Consent Order for Zinc Oxide Release Area and Brick/Debris Area 

Dear Jim: 

This letter will respond to yours of March 29, 2000 and set forth Chemetco's proposal. 

Chemetco will agree to a Consent Order in State court to be filed on or before April 30,2000 
that contains the following terms and conditions: 

1. Chemetco will waive the treatment option and complete the physical removal and 
off-site treatment and disposal of the refractor}' brick storage/disposal area by June 
15,2000. Chemetco will submit a closure plan together with a sampling and analysis 
plan to address residuals, if any, by July 15, 2000; 

2. The approved RAPP will be attached to the Consent Order. On or before April 30, 
Chemetco will place in a trust account fin^cial assurance for treatment, physical 
removal, transportation and disposal of the zinc oxide within Containmerit Area 1. 
A summary of the costs is attached to this letter. If the RAPP is modified as a result 
of the public comment process, Chernetco will post any additional financial 
assurance to address the changes. The State would agree that Chemetco can pay 
down this financial assurance as the project progresses. 

3. At the conclusion of the investigation into the release area (for which financial 
assurance is already in place) Chernetco will post financial assurance for the 
treatment, removal and disposal of residuals, if any. 

4. With thle brick area off the site and financial assurance posted for the known 
contamination at the release area, Chemetco does not think it is reasonable to be 

St. Louis . Kansas Gitv . Jefferson Citv Washington. D.C . Beileville Ointhe . Shanghai 



ARIVISTRONG TEASDALE 1.1,1 Afcomcvs at Law 

April 5, 2000 
Page 2 

5. 

penalized if for some reason beyond Chemetco's control the RAP? cannot be 
implemented by October 1. Chenietco proposes an October 1 deadline that includes 
typical consent order language for force majeure and modification. Chemetco has 
absolutely no intent or incentive for delay. 

Chemetco would agree that lEPA could access the financial assurance and perform 
the work in Containment Area 1 if it is not performed by the deadline or for any other 
reason set forth in the financial assurance regulations. 

a.m. 
We look forward to speaking with you regarding these issues on Friday, April at 10:00 

cc: Kim Fock 
Heather Young 
Christopher Perzan 
Greg Sukys 
Tom Martin 
Jeff Trevino 

Very truly yours, 

George M. ybnjStamwitz 



Release Area Cost Estimates 
Containment Area #1 Only 

Estimates of material currently in Containment Area #/ (CA 1) o/i/y which 
consists of zinc oxide, dirt, rock, shredded wood, and stumps are as follows: 

Rock - 280 cubic yards x 2 conv. factor = 
Zinc Oxide/Dirt - 1625 cubic yards x 1.41 conv. factor= 
Shredded wood & Stumps -

202 cubic yards x 0.85 conv. factor= 

560 tons 
2291.25 tons 

171.70 tons 
3022.95 tons 

Treat and Dispose as Special Waste 
Treatment 
Disposal & transportation 
EXCEL Environmental mixing. 

Equipment, decon 

$ 
$ 

33.50 ton 
21.00 ton 

$ 7.85 ton 
$ 62.35 ton 

3,022.95 tons x $62.35 ton = 
Sampling & Analysis = 
Engineering & Oversight = 

$188,480.93 
$ 13,380.00 
$ 5,339.29 
$207,200.22 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

77 W. JACKSON BOULEVARD 
CHICAGO, ILLINOIS 60604 

WC-15J 

DATE: July 2, 1998 

FROM: William K. long, Environmental Scientist 
Water Enforcement & Compliance Assurance Branch 
Section 2, WC-15J 

TO: Thomas Martin, Attorney 
Office of Regional Counsel, C-13J 

SUBJECT: Review of preliminary results of May 28, 1998 EPA sampling at Chemetco site 

Per your request, I have compared the preliminary surface water and sediment data from 
the RCRA data set collected from the Chemetco site with EPA surface water quality criteria, and 
with 1977 EPA Great Lakes sediment dredging guidelines, respectively. The complete EPA 
Clean Water Act §304 criteria chart (included as an attachment) established chemical-specific 
values for the protection of aquatic life and human health, based upon acute and chronic toxicity 
studies. EPA has not yet established comprehensive sediment criteria except for a handful of 
polyaromatic hydrocarbon (PAH) compounds; therefore. Region 5 guideline numbers published in 
1977 were used for comparison, as referenced in the EPA Region 5 document, "Guidelines for the 
Pollutional Classification of Great Lakes Harbor Sediments." 

cc: Pat Kuefler, DRE-9J 
JimFilippini, WC-15J 
Cassandra Rice, HQ-OECA 
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The preliminary results for heavy metals in the sediment samples from the Chemetco site 
may be compared with the following chart: 

U.S. EPA Region 5 Great Lakes Sediment Classification Guidelines (1977) 
(All values in mg/kg) 

Substance non-polluted polluted moderately polluted heavily polluted 

Cadmium * - * >6 

Chromium <25 - 25-75 75 

Lead <40 - 40-60 >60 

Mercury - > 1 - -

*No lower limit was established 

All of the cadmium and lead samples from the sediments exceed the "heavily polluted" 
classification, as did Sample SD-07 for chromium and for mercury, as indicated in bold-face in the 
following table: 

Chemetco Preliminary Sample Results: Sediment 

ID Method Units Cadmium Chromium Lead Mercury 

SD-01 Total mg/kg 566.0 14.0 1100 0.4 

SD-02 Total mg/kg 308.0 14.4 383 0.3 

SD-03 Total mg/kg 98.1 16.4 652 0.1 

SD-04 Total mg/kg 8.7 18.2 298 0.1 

SD-05 Total mg/kg 7.0 17.0 433 0.1 

SD-06 Total mg/kg 4.7 16.7 80 0.1 

SD-07 Total mg/kg 3450.0 110.0 22600 8.5 

SD-08 Total mg/kg 8.7 23.8 1490 0.1 
Boldfaced-numbers above indicate "heavily polluted"designation under the 1977 EPA Great 
Lakes Harbor sediment guidelines 

As shown on the next page, most of the surface water values exceed federal water quality 
criteria for most the sampled heavy metals, especially for lead and cadmium. 



Selected EPA Clean Water Act §304 Published Surface Water Quality Criteria (as of 7/1/93) 

Priority 
PoUutant 

if 

Aquatic Life Criteria (values in ^g/L) Human Health Criteria (values in fig/L) Priority 
PoUutant 

if Chemical Name Acute Exposure Value Chronic Exposure Value Water + Fish Fish 

112 Arsenic 360 190 0.002 0.017 

- Barium - - 1000 (MCL) 1000 (MCL) 

115 Cadmium 3.9* 1.1* 29 -

116 Chromium III 
Chromium VI 

1700 
16 

210 
11 

170000 
50 (MCL) 

3433000 

119 Lead 82* 3.2* - -

120 Mercury 2.4 0.012 0.144 0.146 

122 Selenium 20 5 10 (MCL) -

123 Silver 4.1* - 50 (MCL) -
* = value dependent upon hardness of water 

Cheuietco Preliminary Sample Results: Surface Water 
H) Method Units Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver 

SW-01 Total Mg/L <100 83 12.4 <10.0 <50.0 <0.20 <100 <5.0 

SW-01 Total gg/L <100 78 9.9 <10.0 <50.0 <0.20 <100 <5.0 

SW-03 Total gg/L <100 84 9.4 <10.0 <50.0 <0.20 <100 <5.0 

SW-04 Total pg/L <100 1110 467.0 52.1 12500 1.5 <100 16.5 

SW-05 Total pg/L <100 154 54.2 <10.0 481 <0.20 <100 <5.0 

SW-06 Total pg/L 153.0 2150 352.0 104.0 14600 1.8 107.0 45.1 

SW-07 Total pg/L <100 77 405.0 12.9 9040 8.3 348.0 <5.0 
Boldfaced numbers in the above chart indicate exceedances of surface water quality criteria 

3 



From: WILLIAM TONG 
To: DCAR01.DCARPO2(RICE-CASSANDRA) 
Date: 6/4/98 11:27am 
Subject: Chemetco: 1990/6 Permits-Forwarded-Reply 

Cassandra, 
The Illinois EPA faxed me copies of the fact sheets from Chemetco's 1990 and 1996 permits. 
Please send me your fax number, so that I can fax them to you. Just in case the fax of a fax 
renders them illegible, I will send the hard copy to you as well. 
-Bill 

William K. Tong, Environmental Scientist 
Water Enforcement &. Compliance Assurance Branch 
Asian Pacific Special Emphasis Program Manager 
U.S. Environmental Protection Agency - Region 5 
Chicago IL, (312) 886-9380 
E-mail: tong.william@epa.gov 

»> THOMAS MARTIN 06/01/98 11:08am »> 
Bill please sent the fact sheets to Cassandra 
tjm, 6-4273 

CC: R50RC.R50RC1(MARTIN-TH0MAS) 



Environmenh 
Services, Inc. 

CSD Environmental 

September 2, 1997 

Illinois Environmental Protection Agency 
Bureau of Land #24, Permit Section 
1021 North Grand Avenue East 
Springfield, IL 62794-9276 
Attn: Kevin D. Lesko 

RE: 1198010003~MadisonCoimty 
Chemetco, Inc. 
1LD048843809 

Dear Mr. Lesko: 

This letter has been prepared to inform you of the cleanup objectives being proposed by CSD 
Environmental Semces, Inc. (CSD), on behalf of Chemetco, Inc. (Chemetco), for the zinc oxide 
spill area. 

On August 13,1997, a hand auger boring (RA-1) was advanced to a depth of four feet at a location 
approximately forty feet north of MW-9. A soil sample was Collected at four feet and sent to Prairie 
Analytical Systems, Inc. (Prairie), in Springfield, EL, for analysis of pH. This analysis showed that 
the native soil in the area of the zinc oxide spill has a pH of 8.34. Using 35 LAC Part 742, Appendix 
B, Table C,pH Specific Soil Remediation Objectives for Inorganics and Ionizing Organicsfor the 
Soil Component of the Groundwater Ingestion Route (Class I Groundwater), cleanup objectives of 
430 mg/kg and 53,000 mg/kg were established for total cadmium and total zinc, respectively. Using 
Appendix B, Table B, Tier 1 Soil Remediation Objectives for Industrial/Commercial Properties, a 
remediation objective of400 mg/kg was establish for total lead. 

In addition to the sample collected fiom boring RA-1, soil samples were also collected fiom various 
locations in Containment Area #4 and sent to Prairie for analysis of total lead, cadmium and zinc. 
These results were then compared to the cleanup objectives wWch were established based upon the 
pH of the native soil. Table 1 summarizes the results of the soil samples collected fipm Containment 
Area #4 on August 13,1997. A map of the area showing the sample locations is provided as Figure 
4-1. The results of the laboratory analysis are contained in Attachment 1. 

Comparison of the soil sample results fiom Containment Area #4 with the cleanup objectives being 
proposed, would indicate that iio further remediation is required in the areas fi'om which these 
samples were collected. CSD, on behalf of Chemetco, is requesting that closure of this portion of 
the spill area be granted. 

2220 Yale Blvd., Springfield, IL 62703 • Phone 217-522-4085 • FAX 217-522-4087 



Should you have any questions or need additional information, please contact me or Shane 
Thorpe at 217/522-4085. 

Sincerely, 

Cindy S. Davis 
President 

cc: Greg Cotter, Chemetco, Inc. 
Chris Cahnovsky, lEPA -Collinsville Office 

c:\hac\chemetco\cleanup.obj 
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TABLE 1 
CHEMETCO, INC. 

Containment Area M 
Soil Sample Results (mg/kg) 

8/13/97 

LQcatian/Paranteter Totaled j Totalis - Total 2^ 

CA4-1(6") 2 41 131 

CA4-1 (18") .6 12 56 

CA4^2 (6") 5 37 139 

CA4-2 (18") .7 13 41 

CA4-3 (6") 10 74 224 

CA4-3 (18") 2 17 52 

CA4-4 (6") 2 71 207 

CA4-4(18") 1 23 70 

CA4-5 (6") .6 14 57 

CA4-5 (18") 1 15 49 

CA4-9 (6") 1 28 92 

CA4-9(18") 1 13 57 

B-1 (6") 19 217 579 

B-l(18") 6 80 184 

B-1 (5') 1 13 49 

.430' ;.4O0^ ' ' 53W 1 
Inorganics for the Soil Component of the Groimdwater Ingestion Route (Class I) 

preliminary remediation goal of400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance 
for CERCLA Sites andRCRA Corrective Action Facilities, OSWER Directive #9355.4-12 

i. 

SEP - 5 1997 
IEPA-BOL 

PERMIT SECTION 
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SAMPLE LOCATIONS 

CONTAINMENT AREAS 3 & 4 
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ZINC OXIDE SPILL REMEDIATION PLAN 
APRIU 1997 
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% 
Chain of Cu^^y Record AUG 2 0 ]997 

Prairie Analytical Systems, Inc. - 205 Main Terminal, Capital Airport - Springfield, IL 62707 

of 

Client 0 DtAJM.L Project A/ZT/W C3 
Address St-y/o Contact Person 

City, State, Zip 57'/Zr/\/feJl 6^7r>y P. 0. #/ Invoice to: 

Phone Number zn/f •? 7. - •Y&er Facsimile Number 2 i v/5~i? 2 - Vb % > 

Sample Description 
(10 Characters ONLY) 

Sample 
Matrk 

Sampling Container Preser­
vative 

Analysis 
Requested 

PAS Sample 
Number . 

Sample Description 
(10 Characters ONLY) 

Sample 
Matrk Date Time Size No. 

Preser­
vative 

Analysis 
Requested 

PAS Sample 
Number . 

5ox:i_ s//3 PAA I VoZ. Yar/iL /V/ Z/1 
/•alV- 2 //«") lliBlSN. 

\: 

/•ALl-l flf) 
•im : 

; f 
.?' ..V.-V 

Vv : MMtj 1 
: ; -! \ : fell. • 

Cpq.q (le") 
/ •• \ 

UN V ; 

\\\ \ If : ijliSO': 

//e'j - 1 W<)5/ 

AAU-A //«") * ! \ I i .V \\ 1 t 4453 
Relinquished by: Received by: 

Date: Tim^ //;^0A^ Date: Time: 

Relinquished by: Received by: 

Date: Time: Date: Time: 

SPECIAL INSTRUCTIONS: PAS Project CODE: CSt>- 161 

Form PASCOCl Copies; While - Clieol, Yellow - Leb Receiving, Pink - Retained by Smapler 



Chain of Cu^ )dy Record 
•- J 

Prairie Analytical Systems, Inc. - 205 Main Terminal, Capital Airport - Springfield, IL 62707 
AUG 2 0 1997 

Client C^O Ct^\Ji.(lofKiM/-ArrA(. ^ra\nr.c::3> Project 

Address Z2Zo Q,i,vo. Contact Person 

City, State, Zip . _Z/_ /o2,70? P. 0. #/ Invoice to: 

Phone Number i.r ) r>4 t\ 

9^ Facsimile Number 2 / 7/r2 2 -

Sample Description 
(10 Characters ONLY) 

Sample 
Matrix 

Sampling Container Preser­
vative 

Analysis PAS Sample 
Number 

Sample Description 
(10 Characters ONLY) 

Sample 
Matrix Date Time Size No. 

Preser­
vative Requested 

PAS Sample 
Number 

6-1 U") $9^ shi AM ypTlf/. /^Sf, S \ /?-! //«'•> 
%-t > / i 
/lA'l /&'•) \ f > / / / TCl.^ /^C/3/^ /a// 

\ / v'T." 

...... 
t?- w 

/ y\. u ••••-y 
:-.yy 

y: •^•1 :/• 

•• 
Relinquished by: Received by: 

Date: e/iVA? Date: Time: 

Relinquished by: Received by: 

Date: Time: Date: Time: 

SPECIAL INSTRUCTIONS: 

Form PASCOCl 

PAS Project CODE: IBl 

Copies; White • Client, Yellow - Lab Receiving, Pink - Retained by Smapler 



Prairie Analytical Systems, Inc. 
An Environmental and Agricultural Testing Laboratory 

Page 1 of 1 

CSD Environmental Services, Inc. 
2220 Yale Boulevard 
Springfield, XL 62703 

Project; Chemetco 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

13 August 1997 
14 August 1997 
18 August 1997 
19 August 1997 

PAS Project Code: CSD-187 

% 

Sample Description: CA 4-4(6") CA 4A (18") CA 4-5(6") 
Sample Number: 9708144448 9708144449 9708144450 

Total Metals Analysis 

Detection Result Result Result E.P.A. 
Parameters Limit mg/kg mg/kg mg/kg mg/kg Method 

Cadmium 0.2 2 1 0.6 6010A 
Lead 2.0 71 23 14 7421 
Zinc 0.10 207 70 57 6010A 

Sample Description: CA 4-5(18") CA 4-9 (6") CA 4-9(18") 
Sample Number: 9708144451 9708144452 9708144453 

Total Metals Analysis 
' 

Detection Result Result Result E.P.A. 
Parametws Limit mg/kg mg/kg mg/kg mg/kg Method 

Cadmium 0.2 1 1 1 6010A 
Lead 2.0 15 28 13 7421 
Zinc 0.10 49 92 57 6010A 

Stephen R. Johnson, Laboratory Director 
P.O. Box 8326 • 205 Main Terminal • Capital Airport • Springfield, IL 62791-8326 • (217)753-1148 

Form PAS-RWMET3 
MNKL 



Prairie Analytical Systems, Inc. 
An Environmental and Agricultural Testing Laboratory 

Page 1 of 1 

CSD Environmental Services, Inc. 
2220 Yale Bonlevard 
Springfield, XL 62703 

Project; Chemetco 

Date Sampled: 
Date Received 
Date Analyzed 
Date Reported 

13 August 1997 
14 August 1997 
18 August 1997 
19 August 1997 

% 

% 

PAS Project Code: CSD-187 

Sample Description: B-1 (6") B-1 (18") B-l(5') 
Sample Number: 9708144454 9708144455 9708144456 

Total Metals Analysis 

Detection Result Result Result E.P.A. 
Parameters Limit mg/kg mg/kg mg/kg mg/kg Method 

Cadmium 0.2 19 6 1 6010A 
Lead 2.0 217 80 13 7421 
Zinc 0.10 579 184 49 6010A 

'Stephen P 
P.O. Box 8326 • 205 Main Terminal • 

Form PAS-RWMET3 

Stephen R. Johnson, Laboratory Director 
Capital Airport • Springfleld, IL 62791-8326 • (217) 753-1148 

li ISOYINKI 



Prairie Analytical Systems, Inc. 
An Environmental and Agricultural Testing Laboratory 

CSD Environmental Services, Inc. 
2220 Yale Boulevard 
Springfield, IL 62702 

Project: Chemetco 

Sample Description: RA-1 (4') 

Page 1 of 1 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

13 August 1997 
14 August 1997 
18 August 1997 
19 August 1997 

PAS Project Code: CSD-187 

PAS Sample No.: 9708144457 

% 

% 

Parameters 

pH (Units) 

Inorganic Analysis 

Detection 
Limit 

Result 

8.34 

E.P.A. 
Method 

9045 

P.O. Box 8326 • 205 Main Terminal « 

Form PAS-RWMET2 

Stephen R. Johnson, Laboratory Director 
Capital Airport • Springfield, IL 62791-8326 • (217)753-1148 

liM WTH 
INK 



Prairie Analytical Systems, Inc. 
An Environmental and Agricultural Testing Laboratory 

CSD Environmental Services, Inc. 
2220 Yale Boulevard 
Springfield, XL 62703 

Project: Ghemetco 

Sample Description: CA 4-Comp (6") 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

13 August 1997 
14 August 1997 
18 August 1997 
19 August 1997 

PAS Project Code: CSD-187 

PAS Sample No.: 9708144458 

Page 1 of 1 

TCLP Metal Analysis 

Detection Result E.P.A. STORET Regulatory 
Parameters Lunit mg/1 mg/1 Method Number Limit mg/1 

Arsenic 0.05 <0.05 6010A 99012 5.00 
Barium 0.020 0.12 6010A 99014 100.00 
Cadmium 0.004 0.10 6010A 99016 1.00 
Chromium 0.007 <0.007 6010A 99018 5.00 
Lead 0.04 <0.04 6010A 99020 5.00 
Mercury . 0.0002 0.0025 7470 99022 0.20 
Selenium 0.05 <0.05 6010A 99024 1.00 
Silver 0.007 <0.007 6010A 99026 5.00 

Miscellaneous 

Detection Result E.P.A. STORET Regulatory 
Parameters Limit mg/kg mg/kg Method Number Limit mg/kg 

pH (Units) • — 7.5 9040A 00400 2.0<pH<12.i 

Stephen R. Johnson, Laboratory Director 
P.O. Box 8326 • 205 Main Terminal • Capital Airport • Springfield, IL 62791-8326 • (217)753-1148 

Form PAS-TCLPIM iOYINK 



MEMORANDUM 

DATE; November 26, 1996 

TO: BOL - Records Unit 

FROM: Chris Cahnovsky - Collinsville FOS 

SUBJECT: 1198010003-MadisonCounty 
Chemetco, Inc. 
ILD048843809 
FOS 

On November 8, 1996 I conducted a site visit at Chemetco, Inc. Present during this site visit was 
Mr. Greg Cotter. Between the dates of November 6 and November 8, 1996, the Hartford area 
received about 3.36 inches of rain. I visited Chemetco to observe the conditions of the 
impoundments on the south side of the facility and to observe if they were effected by the heavy 
rainfall. The impoundments contained large amounts of water. The dike walls of Containment 
Area #2 appeared to be holding and sufficient freeboard was observed. Mr. Cotter said that he is 
applying for an NPDES permit to discharge this water to Long Lake. 

I then requested Mr. Cotter to give me a tour of the plant. I inspected the southeast side of die zinc 
oxide bunker. During the September 18, 1996 CEI, I observed what appeared to be zinc oxide 
contaminated water seeping from the bunker. Water from the bunker is still leaking out of the 
seam between the wall and base of the bunker. This water along with stormwater had overtopped 
the secondary curbing of the bunker. According to Mr. Cotter, no water was being pumped back to 
the bunker. He said that the water will be hard piped to the top of tiie bunker. I told Mr. Cotter 
that this seep would have to be fixed as soon as possible and not to wait for a letter from the 
Agency requesting it to be fixed. He said he is going to have the bunker tuck pointed to repair the 
seep. 

We then preceded to the Polishing Ponds. Apparently, the Polishing Ponds had overtopped. Zinc 
oxide slurry was observed on the concrete around the ponds. Mr. Cotter confirmed that this was 
zinc oxide slurry. I observed zinc oxide slurry on the west and south side of the ponds. Some zinc 
oxide slurry was being pumped back into the ponds. Mr. Cotter said what the pumps do not return 
to the Polishing Pits will be cleaned up. 

I observed a large portable pump on the east end of cooling canal that runs east to west. This pump 
was pumping stormwater from the cooling canal to the slag pile. Mr. Cotter said that the 
stormwater was being used to cool the slag. I did not observed any hot slag in this area. I did not 
observe any steam being generated from the cooling of hot slag. This ivater was being discharged 
to a flat surface and pooling in a low spot. It is possible that if hot slag would be placed in this 
pool of water a slag explosion would result. 

CNC/CHEM3.MEM 
cc: BOL - Collinsville Files 
cc; Chris Perzan - DLC 
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MEMORANDUM 
'rl 

DATE: November 4, 1996 

TO: BOL - Records Unit C ^ 

FROM: Chris Cahnovsky - Collinsville FOS 

SUBJECT; 1198010003 ~ Madison County 
Chemetco, Inc. 
ILD048843809 
FOS 

On October 24,1996, Gina Search and I conducted a site visit at the above mentioned site. CSD 
and Western Environmental were on-site sampling Containment Area #3, I observed CSD take 
nine soil samples. Three of these samples were taken at five foot depths. The rest of the samples 
were taken at an 18 inch depth. Zinc oxide was present in many of these samples at levels 
between six inches and 21/2 feet. I selected the areas where CSD was to obtain the five foot 
samples. I selected sampling points CA3-3,CA3-4 and CA3-7. The grid in Containment Area 
#3 had to be adjusted because the grid intervals were to large. Some of the sampling points fell 
outside of the impoundment. 

Samples could not be obtained in Containment Area #1 because the soil conditions were too wet. 
The grid in Containment Area #3 also had to be adjusted because the grid intervals were to large 
and some of the sampling points fell outside of the impoundment. I selected three areas in 
Containment Area #1 to be sampled at a depth of five feet. 

CSD has obtained the results of sediment samples taken of Long Lake. According to Cindy 
Davis, Long Lake is impacted with zinc and lead from the area where the zinc oxide entered the 
lake to where the culvert runs under the road. 

CNC/CHEM2.MEM 
cc: BOL - Collinsville Files 
cc: Chris Perzan - DLC 
cc: Kevin Lesko - BOL Permits 
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MEMORANDUM 

DATE: Oclobfcr30,1996 

TO: BOL - Records Unit < ? CEIVED 

FROM: Chris Cahnovsky - ColHnsvilje FOS ^A/C V 011996 
J 

SIJUJECT: 1198010003 - Madison County ti-PA-DLPC 
Chcmetco, Inc. 
ILD0048843809 
FOS 

On October 15, 1996,1 conducted a site visit at the above-mentioned site. I met with Marc 
Simmering of CSD Enviromnental. Since I last visited the site, CSD has removed the work pads 
from Cojitainmcnt Area #3. Allegedly, the zinc oxide aiul contaminated soil located under these 
pads has been moved to Containment Area #1.1 observed a large pieces of machinery referred 
to as the Long Stick removing zinc oxide contaminated soil from Containment Area #3 and 
placing it in Containment Area #1. Per Mr. Simmering, he took a sample from Containment 
Area #3 and had it analyzed for TCLP metals, This sample showed lead levels over the regulated 
limit of 5.0 mg/L. More contaminated soil had to be removed. Mr. Simmering stated tliat be 
obsci-vcd zinc oxide 2 to 2 14 feet below the surface of the original sediment layer of Long T.ake 
(Containment Area #3). I still saw traces of zinc oxide in Contmnment Area #3. This 
contaimnent area wa.s not visually clean. 1 observed zinc oxide streaks in the bottom of 
Containment Area #3. The water in Containment Area #3 was a rusty orangish brown color. 
Mr. Simmering said that the water gets dark diis longer it sits in the impoundment. 

The zinc bxidc waste in Containment Area #1 has been surrounded by an earthen benn. Zinc 
oxide still remains in Containment Area #1 outside of this berm. I observed a large streak of wnc 
oxide outside of this benn on the northwest side of tibe impoundment, I also observed zinc oxide 
in Uie ditch along the slag road in Containment Area #1. The water in tlie ditch was several 
different colors including red, green, orange and blue. This discoloiation could be from metals 
leaching from the slag. Contaimnent Area #1 was not visually clean. No water has been moved 
from Containment Area #2 to the plant Mr. Simmering staled that he did not think that the plant 
would take any water from this area. 

Gina Search and I returned to this site on October 17,1996. We met with Marc Simmering. 
CSD on behalf of Chcmctco submitted a sampling and analysis plan for the site characterization 
of the zinc oxide discharge area. The plan and a cover letter sign by Cindy Davis of CSD that 
slated that all visible zinc oxide has been removed from these areas and placed into Containment 
Area #1 until the management of the anc oxide material is resolved. linspccted Containment 
Area #1, Conlainmcnl Area #3, and Containment Area #4 and in all three impoundments 
observed zinc oxide. These tlirec impoundments were not visually clean. 
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1198010003 — Madison County 
Chemclco, Inc. 
Page 2 of 2 

P. 06 

CNC/CHIiMl.MUM 
cc: BOL - Collinville Files 
cc: Kevin Lcsko - BOL Permits Section 
cc; Nick Mahlemdt - BOW Collinsvillc 
cc: Chris Pcrzan - DLC 

According to Mr. Simmering, he observed zinc oxide in layers in Long Lake. From what Mr. 
Simmering told me it appears that two three layers of zinc oxide were observed in the soil 
profile. He said that he had to dig down two to three feet in some areas to get to a soil base and 
not .see any more zinc oxide. The depositional layering of zinc oxidd and soil would indicate that 
this was not a one time release. It appears that zinc oxide has been released to this area on | 
.several different occasions. f: 

CSD RnvironmciUal submitted a work plan for the removal of the zinc oxide on behalf of 
Chemctco. This work plan titled Work Plan for the Immediate Response to the Zinc Oxide Spill 
was dated October 10, 1996 and was received by the Agency on October 17, 1996. In this plan 
Chemctco proposed to send the water in Containment Area #2 back to the plant or discharge the 
water to Long I.ake. Mr. Simmering stated that he did not think that the plant would take any 
water from this area. Mr. Simmering said he took samples of the water in Containment Area #2 
for possible discharge to Long Lake, I asked where in the impoundment he took the sample. He 
staled it wa.s from the surface. 1 stated that I did not feel that this sample was sufficient to be able 
to discharge tt> Long Lake. 1 also said that Chemetco would need an NPDRS permit to discharge "j 
to Long Lake. I lold him to contact Nick Mahlandt with the Agency's Bureau of Water. f. 

'i 
X 
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MEMOIUNDUM 

DA'I'E: October 10,1996 

TO: BOL - Records Unit 

FROM: Chris Cahnovsky - Collinsvillc FOS 
i 

SUBJECT: 1198010003 - Madison County 
Chcmctco, Inc. 
1LD0048843809 
FOS 

On September 24,1996 Nick Mahlandt with the Bureau of Water and 1 conducted a site visit at 
CJicmctco, Inc., in Hartford, Illinois. We met with Cindy Davis of CSD Environmental. CSD 
has completed the construction of the Long Lake diversion canal and the two dams on Long 
Lake. One dam has been constructed upstream of the zinc oxide discharge and one has been 
constructed downstream of the discharge. Construction of the rock berm and heavy road were 
still being conducted. This rock berm and heavy road is being constructed over zinc oxide 
contaminated soil. The zinc oxide under this road will eventually have to be removed. 

A series of drainage channels were constructed to divert slormwater around tlie impoundment. 
According to Ms. Davis, the stormwatcr will bo directed to Long Lake. The diversion channel 
that was constructed on tlic cast side of the zinc oxide discharge area was cut through zinc oxide 
conlaminatcd soil. Hie specific area in question is along the cast side of the slag road tliat runs 
parallel to llic blue pipe. Heavy equipment cut through tlie zinc oxide and mixed it with soil used 
for the berms. This soil will eventually have to be removed. 

During this site visit Nick Mahlandt took several water samples. Sample 30 was taken of Long 
L.nkc off of Old Alton road \idiere Franko Road crosses the Lake. This sample was taken about 
two miles down stream of where the zinc oxide entered the I.ake. Sample 31 was taken of Long 
Lake about 4 00 feet southwest of the where the zinc oxide entered the Lake. Sample 32 was 
talccii immediately down stream of the where the zinc oxide entered the Lake. Sample 33 was 
taken of tlic point where the zinc oxide entered the Lake. 

September 25, 1996 

I met witli Michael Rickctts of the Anny Corp of Engineers (COE) SL Louis Office. Mr. 
Rickclts supplied me with a copy of the permit Chcmelco received to divert Long Lake. The 
permit calls for a plan to return tlie site to its original conditions once the remediation has been 
completed. He also wants a letter from the lEPA stating that the cleanup of the zinc oxide slurry 
discliarge was required by the Agency. The COE address is Corp of 
Branch, 1222 Spruce Street, St Louis, Missouri 63103. 

OCT 241996 
lEPA-DLPC 
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n 98010003 " Madison Counly 
Chemctco, Jnc. 
Page 2 of3 

September 26, 1996 

Ken Mensing and I met with Cindy Davis at Chemctco, CSD has apparently nearly completed 
the conslinclion of the impoundment around tire whole site of release. Diversion ditches have 
been dug around the site to divert stormwater away from the zinc oxide. It appears the 
impoundments were con.slructcd according to the work plan submitted to the Agency on 
September 20,1996. Ms. Davis discussed the feasibility of pumping the water from the Long 
Lake impoundment to the larger impoundment to the north. The Agency bad no objection to 
this. Ms. Davis said she is having water management problems because of the recent rains. 
Also, she was planning on sending the water back to the plant to be treated in the Polishing 
Ponds. Apparently the plant docs not have the capacity to handle this water, so it must be stored 
at the release site until the plant has the capacity to handle it. 

Ms, Davis al.so discussed llie possibility of sending the anc oxide to the Polishing Pits. Her 
impressions were that llie current overseas markets for zinc oxide could not handle this material 
since it had commingled with soil, water and trees. I stated that since the material was released 
to the environment in a manner the would constitute disposal, it would be considered a solid 
waste. I'hc zinc oxide exhibits the hazardous characteristics of lead and cadmium, tlierefore, it 
would be considered a hazardous waste. I felt that this waste should not be sent to the Polishing 
Pits. Ms. Davis commented that the lawyers would have to work that part of it out. 

We Uien discussed the source of the pipe. She said Chemetco is planning on capping the pipe. 
Apparciilly Chemcteo told her that the pipe was an old stormwater pipe put in before the cooling 
canals and was part of Chemetco's stonnwater system. 

September 27,1996 

Cindy Davis called and a.skcd if Chemetco could send the zinc oxide to their on-site filter 
presses. I said that the Agency would have to review a work plan detailing the process before the 
Agency could make a dcci.sion. 

October?, 1996 

I met with Marc Simmering and Greg Cotter at the site. The area of release has been divided into 
four impoundment. CSD is referring to those impoundments as containment areas. Containment 
Area ttl is where the pipe wa.s located and the majority of the zinc oxide was discharged. About 
6-8 inchc.s of zinc oxide and soil has been bulldozed to the southwest comer of tliis containment. 
The zinc oxide contaminated trees and vegetation have been removed from Containment Area #1 
and placed in Containment Area #4. I inspected Containment Area #1 and observed that the area 
the waste scrapped was not visible clean. Zinc oxide remained in tlie arca.«? that were scrapped. 
More excavating needs to be done to remove zinc oxide from the containment. 
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Conlainmcnt Area #2 is a constructed impoundment being used to hold water. Water from the 
dewatering of Containment Area ^1, Containment Area #3 and Contmnment Area #4 have been 
placed in this impoundment. According to Mr. Simmering this water will sent back to the plant. 
Conlainmcnt Area #3 is located in Long Lake, The zhic oxide conhuninatcd trees and vegetation 
have been removed from Long Lake and placed in Containment Area #4. Two rock work pad.<5 
have been constructed in Containment Area #3. From these pads heavcy equipment will remove 
zinc oxide and contaminated soil and move this waste to Containment Area #1. At this time, no 
excavated waste has been moved from Containment Area #3 to Containment Area #1, Visible 
zinc oxide remain in Containment Area #3. Containment Area M is the low area east of the 
main zinc oxide rciea.sc area. Containment Area #4 received zinc oxide from the 10 inch metal 
discharge pipe. Zinc oxide contaminated trees and vegetation have been placed in this 
iinpoundmcnt. Some have been shredded. According to Mr. Cotter, no zinc oxide has been 
lakcji back to tire plant. 

October 9,1996 

I had a telephone conversation witli Cindy Davis. Apparently, Chemetco told her that when the 
present .slormwatcr system was built, Chemetco shut off the valve on the 10 inch pipe. This pipe 
was apparently u.scd to store stormwatcr ai\d through time, heavy equipment on Odcnberg Road 
and water pressure the valve worked open and released the zinc oxide slurry to Long Lake. 

October 10,1996 

Nick Mahlandt and I had a follow-up phone conversation with Cindy Davis. Ms. Davis said that 
Chemetco lold her that this pipe was the stonnwater discharge before the existing slormwatcr 
system was built. Chemetco believes this is the only 10 inch pipe in the plant and it may lead to 
the cooling water canals. Apparently from what Chemetco told Cindy Davis, the pipe was 
connected to the stormwatcr system that was in place before the closed loop system was installed 
(sec all ached permits for the closed loop system). 

I..atcr the same day, 1 met with Marc Simmering on-site. Waste from Containment Area #3 was 
being placed in Containment Area #1. Mr. Simmcrmg stated that he capped the discharge pipe 
early last week. I observed that the pipe had been capped. CSD and Western Environmental are 
plamiing on demobilizing next week if a decision cai\ not be reached on what to do with the zinc 
oxide in the impoundments. 

CNC 
cc; IJOL - Collinville Files 
cc; Kevin I.csko - BOL Permits Section 
cc; Nick Mahlandt - IJOW Coilinsvillc 
cc: Ciiris Per/an - DLC 
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Illinois Environmental Protection Agency 
Field Operations 
Bureau of Land 
2009 Mail Street 
Coilinsville, IL 62234 

RE: 1198010003—Madison County 
Chemetco, Inc. 
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Attention: Mr. Kenneth G. Mensing 
Regional Manager 

Dear Mr. Mensing: 

Enclosed please find three (3) copies of the Revised Work Plan for the Immediate Response to the Zinc Oxide 
Spill at Chemetco The Revised Woilc Plan addresses the comments provided by the Illinois Environmental 
Protection Agency (lEPA) on September 30, 1996. The lEPA comments are listed below as well as 
Chemetco's response. 

1. Chemetco most snbmit as-bnilt scaled drawings of the imponndment area to the 
Agency. 

Figures I and 2 show to a scale ofl" = ISO' the spill area and the containment areas. 

2. Chemetco must snbmit a new work plan containing a detailed description of the 
decontamination protocol at this site. The plan must indnde methods for disposal for 
decontamination of waste. 

A revised work plan is submitted under this cover addressing decontamination protocol and disposal 
methods. 

3. Inspections of the surface imponndment pursuant to 35 IL Adm. Code 724.115 and 
724J26 must be conducted on a daily basis. Chemetco must have contingencies in 
place to respond to detections of leaks in the impoundment. 

The spill area has been divided into four separate containment areas. Daily inspections for 
freeboard and erosion will be conducted Inspection records will be maintained at the facility. In 
case of leakage from one of the containment areas, the smaller containment areas were constructed 
within the original larger containment area In the event one berm of the smaller areas is breached 
a larger area will contain the material until the berm can be repaired 

% ISOYIWK 2220 Yale Blvd., Springfield, IL 62703 • Phone 217-522-4085 • FAX 217-522-4087 



r 4. To avoid maidng another regulated unit during clean-up, it is recommended that you 
obtain any necessary permits for waste disposal prior to initiating excavation acthitim. 
If it is necessary to store excavated soil and zinc oxide slurry waste on-site prior to 
disposal, do so only in containers or tanks for less than ninety days. Do not create 
regulated waste piles by storing hazardous waste in piles. The ninety (90) day 
accumulation time exemption (35 lAC 722.134) only applies to containers and tanks. 

No additional regulated units will be created during the removal and containment of the zinc oxide. 
It was necessary to separate the water from the zinc oxide, store the shredded vegetation, and 
stockpile contaminated limestone rock by creating smaller containment areas within the larger 
containment. However, no new units were created during this process since the entire larger 
containment area will undergo closure. 

5. Prevent further releases by capping the end of the 10 inch discharge pipe. Also locate 
the source of the discharge and insure that there are no further releases. 

The 10 inch pipe was sealed with a 10" PVC cap approximately 50' south of where is crosses 
Oldenberg Road The vatve on the south side of Oldenberg Road has been shut off. The pipe and 
valve will be removed up to the south side of Oldenberg Road and a permanent seal instiled to 
prevent any further releases. 

6. The June 30, 1988 consent Order filed in the Circuit Court for the Third Judicial 
Circuit Madison County, Illinois states that zinc oxide that is placed on the land is not 
exempt from the requirements of the RCRA or State special waste requirements. 
Since the zinc oxide slnrry discharge to the impoundment is characteristically 
hazardous for lead and cadmium, it must be managed as a hazardous waste. The 
waste removed from the impoundment must be sent to a facility with a USEFA 
Identification Number and must be permitted to accept the waste. 

Chemetco has characterized the spilled material and determined it is zinc oxide. Chemetco agrees 
if the material were to be left in the spill area, Le. disposed it would need to be managed as a 
hazardous waste. However, since the material can be recycledfor further metal reclamation, as is 
the current zinc oxide produced the material does not meet the definition of a solid waste under 35 
ni. Adm. Code, Part 721. Specifically, 721.l02fe) states materials are not solid wastes when 
recycled if they can be returned to the original process from which they are generated without first 
being reclaimed. The spilled zinc oxide can be sold to existing customers without further 
reclamation. The spilled zinc oxide has been secured and contained to prevent any further releases 
to the environment until this issue is resolved Chemetco acknowledges the apparent disagreement 
regarding the management of the zinc oxide and is willing to work with the Agency towards 
resolution of this issue and has initiated discussions with the Illinois Attorney General's Office 
regarding the 1988 Consent Order. 

7. A detailed description of the dewatering process of the zinc oxide slurry in Chemetco's 
on-site filter presses must be submitted to the Agency before any dewatering takes 
place. This plan must include but not be limited to the following: 

a) Identify the cells which will be dedicated to the management of hazardous 
waste; 



r b) Describe the flow of waste through the dewatering process; 

c) Provide a detailed description of how Chemetco will pirveot the mixing of the 
current generation of zinc oxide with the zinc oxide removed from the 
impoundment. Chemetco must not mix the hazardous waste zinc oxide 
removed from the impoundment with the zinc oxide generated elsewhere in the 
plaiit; 

d) All accumulation of the zinc oxide slurry most be done in containers or tan 1^5 
in compliance with 35 lAC 722.134 and 728. 

At the current time. Chemetco is not anticipating using the on-site filter presses to dervtaxer the zinc 
oxide. Instead the zinc oxide, will be dewatered by adding a drying agent such as lime in the field 
prior to loading into trucks. If in the event, Chemetco decides to use the on-site filter presses, the 
information requested above by the Agency will be submitted prior to the use of the tanks and 
presses. 

8. The niinois Environmental Protection Agency most be contacted at 618/346-5120 two 
(2) days prior to sending any waste to the on-site inter presses or associated tanks for 
dewatering. 

The lEPA will be contacted two days prior to conducting arty dewatering and/or shipment of the 
zinc oxide material. 

9. The Agency must inspect each ceil prior to receiving any hazardous zinc oxide waste. 

See response to Item #7 above. 

I trust this information along with the Revised Work Plan addresses all of the Agency's comments raised 
in the September 30, 1996 letter. If you have any questions please feel free to contact me at the number 
below. 

Sincerely, iincereiy, p 

Cindy S. Davis 
President 

cc: Greg Cotter, Chemetco 
George von Stamwitz, Annstrong, Teasdale, Schlafly and Davis 
lEPA - Emergency Response Unit 
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CHEMETCO, INC. 
WORK PLAN FOR THE IMMEDIATE RESPONSE TO ZINC OXIDE SPILL 

SEPTEMBER 25,1996 
Revised October 10,1996 

Prepared by: CSD ENVIRONMENTAL SERVICES, INC. 
2220 Yale Boulevard 

Springfield, IL 62703 
217/522-4085 

217/522-4087 (fax) 

INTRODUCTION 

An ^parent spill of zinc oxide material was reported to the National Response Center and Illinois 
Emergency Management Agency on September 19, 1996. The spill was found during a routine 
RCRA Inspection conducted by the lEPA on September 18,1996. Personnel ftom the United States 
Environmental Protection Agency (USEPA) were also present during the inspection. During the 
inspection, material that speared to be zinc oxide was discharging from a pipe located south of Old 
Oldenberg Road. The lEPA and Chemetco, Inc. (Chemetco) collected samples of the water and of 
the sediment Three sediment samples and one water sample were collected. Chemetco's samples 
were shipped to Environmental Analysis on the afternoon of September 18, 1996. Analysis was 
requested for total lead, cadmium, and zinc and TCLP on lead, cadmium and zinc. Sample results 
were received by Chemetco on September 27,1996. Copies of the analytical results are provided 
as Attachment 1 to this work plan. 

To ensure further releases fiom the pipe do not occur, a PVC plastic cap was tonporaiily placed over 
the end of the discharge pipe. The valve on the south side of Oldenberg Road has been shut off. The 
pipe and valve will be removed up to the south side of Oldenberg Road and a permanent seal 
installed to prevent any further releases. 

This work plan addresses the temporary containment and removal of the apparent zinc oxide 
material. CSD Environmental Services, Inc. (CSD) has confirmed the release is confined to 
Chemetco's property. The work plan will be carried out in three phases. The first phase will focus 
on containment, the second phase will focus on dewatering of the area, and the final phase will be 
removal of the zinc oxide. A separate plan will be submitted proposing sampling locations, 
parameters, etc., for the closure of the incident. 

PHASE I - CONTAINMENT 

Initially a diversion chaimel was constructed to reroute the lake past the spill area. A Section 404 
Permit, of the Clean Water Act (CWA), was required by the Army Corp of Engineers (Corps) to 
reroute tfieTake. A permit application was faxed to the Corps on Friday, September 20,1996 with 
a request to begin construction on Saturday, September 21. The application consisted of a drawing 
Figure 1 showing the impacted area, the location of all proposed dams, and the diversion channel. 

I 
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The following steps were conducted to achieve containment: 

1. A road was constructed from the west side of the private lane to the west dam (see Figure 1 
attached). This road was constructed using limestone rock. The road started at a height of 
about 2 feet at the private lane and gradually increased to about 5 feet at the west Ham The 
total length of this road was about 300 feet. Later the road was extended to intercept the 
south portion of the truck parking lot This allows heavy equipment and trucks to enter the 
spill area without backing up. This will expedite the dewatering and removal of the zinc 
oxide material. This road is called the rock road/dam. 

2. The north side of the rock road/dam was lined with 8 to 10 millimeter thickness polyethylene 
plastic to inhibit water from flowing under and reaching Long Lake. Limestone rock, was 
placed on top of the liner to hold it in place. 

3. An earthen berm was constructed approximately 3 to 5 feet in height around the entire 
perimeter of the spill area. A drainage ditch was constructed to divert surfrice water to Long 
Lake around the impacted area. 

4. A diversion channel 25 feet wide by 3 to 5 feet in depth was constructed to reroute water in 
Long Lake around the spill area. 

5. Two dams were constructed on Long Lake to help in the diversion. The east dam is 
^proximately 10 to 12 feet wide. The west dam is approximately IS feet wide. Clean soil 
from the construction of the diversion channel was used to construct the dams. 

PHASE II-DEWATERMG 

To separate the water and zinc oxide and allow heavy equipment access, two new berms within the 
containment area were necessary. Two containment areas were made. Containment Area #1 for 
storage of zinc oxide and Containment Area #2 for water. Refer to Figure 2 for the location of the 
containment areas. The containment areas will be inspected daily to monitor freeboard levels and 
erosion. Inspection records will be maintained at the facility. The smaller contaimnent areas are 
constructed within the larger containment In the event one berm of the smaller areas is breached, 
a larger area will contain the material. 

Zinc oxide was pushed by a bulldozer into Containment Area #1 to allow construction of Area #2. 
Water was removed from Long Lake and the southwest comer of Containment Area #1 by 
excavating holes and placing a slotted 55 gallon drums in each. The purpose of the drums was to 
prevent solids from reaching the portable pumps used to transfer the water into Containment Area 
#2. 

% 
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PHASE m-REMOVAL 

Zinc oxide will be removed from Containment Area #3 - Long Lake first, followed by either 
Containment Area #1 or 2. Containment Area #4 does not contain any visible zinc oxide. Refer to 
Figure 2 for the location of the containment areas. 

A. CONTAINMENT AREA #1 

Zinc oxide will be removed by either pumping it to the southwest comer of Containment Area #1 
or mixing it with a drying agent to en^le excavation. A decision on the type of removal will be 
made based upon the moisture content of the zinc oxide material and economic and environmental 

lH considerations. The two processes are described below. 

1. Slurry Method - The zinc oxide will be collected in a sump. The sump will have a 
screen placed over it to screen out foreign objects such as trees, roots, etc. The slurry 
will be handled in one of the following maimers: 

a. The slurry will be placed in a tanker truck and transported to Chemetco's plant 
The slurry will be dire^y unloaded into atank to separate the water and zinc oxide. 
The slurry will be routed to a filtn press for further dewatering. The decanted water 
will be routed to the polish pits and used for cooling tower make iq> water. Thefilter 
cake will be sold for further reclamatiorL 

b. The slurry will be pumped into a temporary tank and filter press set up at the 
containment area. Filter cake will be loa^ into a roll off box and water will be 
routed back to Contaimnent Area #2 for further handling as identified in Item a 
above. The filter cake will be sold for further reclamation 

2. Use of a drying agent - "Code L Lime", a special type of lime used by the Illinois 
Department of Transportation for dewatering purposes, will be mixed with the zinc 
oxide to remove moisture. Once the material to passes the paint filter test it will be 
transported for further reclamation. An MSDS sheet for "C^ L Lime" is provided 
as Attachment 2. A test was conducted on Friday, October 4,1996 to determine if 
"Code L Lime" is an effective drying agent Two yards of "Code L Lime" was 
mixed with approximately 10 yards of zinc oxide in Containment Area #2. The 
"Code L Lime" was proved effective in reducing the moisture in the zinc oxide. 

A field pilot test was also conducted to determine the best drying r^ent for reducing 
the leachability of lead and cadmium in zinc oxide. Further treatment of the soil. 
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I 
I * after the zinc oxide is removed, may be necessary to meet clean up objectives. The 

test \vas conducted using both lime and triple super phosphate (common fertilizer). 
H ^ Before beginning the test a sample (E-1), was collected of the pure zinc oxide. The 

first test was conducted using only lime as a drying agent Lime and zinc oxide were 
» mixed using a ratio of 25% liine and 75% zinc oxide. Sample (E-2) was then 
H collected fiom this mixture for analyses. The second test consisted of mixing super 

triple phosphate with the zinc oxide and lime mixture at a ratio of 75% lime and zinc 
m oxide to 25% triple super phosphate. A sample of the mixture (E-3) was then 
9 collected. All samples were analyzed for TCLP lead, cadmium and zinc. The 

samples were hand delivered to Prairie Analytical Systems in Springfield for rush 
m analysis. Sample results showed triple super phosphate was very effective in binding 
V the lead, cadmium and zinc. Treatment of the soil with triple super phosphate to bind 

the remaining metals may be an option. Sample results are provided in Attachment 
3. 

After all the visual zinc oxide is removed, sampling will be conducted for closure in accordance with 
the sampling and analysis plan discussed in Phase III - Section G. 

B. CONTAINMENT AREAS 2 AND 4 

Water in Containment Area #2 will be sampled to detennine if it meets the existing NPDES 
discharge requirements. If the water meets the requirements, it will be pumped to the permitted 
outfall area for discharge. If the water does not meet the requirements, it wUl be transported to the 
plant for use as cooling tower make up water. After the water is removed fit}m Containment Area 
#2, any visible zinc oxide will be removed and placed into Containment Area #1. Sampling will be 
conducted in Containment Areas 2 & 4 for closure in accordance with the sampling and analysis plan 
discussed in Phase HI - Section G. 

C. LONG LAKE - CONTAINMENT AREA #3 

Before removing of the zinc oxide finm Long Lake, two rock pads will be placed south of the rock 
road/dam to allow a trackhoe access across Long Lake. The trackhoe wiU remove all impacted 
vegetation and place it on fiie rock road/dam where another trackhoe wiU transport it to the shredder. 
The shredder will be located within the containment area. After the vegetation is removed and the 
lake is dewatered, the trackhoe will scrape the zinc oxide fiom Long Lake toward the rock road/dam. 
The trackhoe will place the zinc oxide into Containment Area #2. After all the visual zinc oxide is 
removed, sampling will be conducted for closure. If the sample results indicate the remaining soils 
are below the applicable objectives, the two rock pads will be removed. The rock forming the rock 
pads wifi-be inspected and any affected rock will be washed at the decontamination pad to allow 
fiuther use. The soil beneath the pads will be removed and placed into containment area #2. After 
ail the visual zinc oxide is removed, Mmpling will be conducted for closure in accordance with the 

% 
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sampling and analysis plan discussed in Phase III - Section G. 

D. VEGETATION REMOVAL 

A large portion of the spill area contained dense vegetation such as trees, shrubs, and plants. The 
vegetation was removed and fed into a grinder. The shredded material will be stored within the 
containment area. We anticipate using the material to help dry the zinc oxide. If this is not 
possible, the material will be mixed with the soil and disposed. 

E. DECONTAMINATION PROCEDURES 

All equipment will be decontaminated by high pressure steam cleaning following gross removal by 
scraping. All decontamination will be conduct^ on a decontamination pad constructed at the east 
edge of the rock dam/road. Refer to the Figure 2 for the location of the decontamination pad. All 
personnel entering the contaminated area must go through decontamination before entoring a clean 
area in accordance with the Site Health & Safety PlarL All decontamination rinse waters and solids 
will be collected in a sump and transported to the containment area to be handled as the waste 
present in those areas. 

F. DISPOSAL OPTIONS 

The zinc oxide recovered from Long Lake and Containment Area #2 will be handled in the same 
maimer as Chemetco's existing zinc oxide filter cake. The zinc oxide will be sold to existing 
customers for fiuther metal reclamation. 

G. CLOSURE 

A sampling and analysis plan will be submitted to the lEPA for review. After concurrence from the 
lEPA of the plan is received sampling and analyses will be conducted and the results submitted to 
the lEPA. At the completion of the remediation, a closure plan will be submitted to the lEPA, 
Bureau of Land. 

I 



m A 
Diicharge * 
Pip. -

Haul Road 



9 
Ditcharft 
Pip« — 

Visually Impacted Area 

Scale r = 150' 

Figure 2: Location of Containment 
Areos - 10/7/96 

Ohemetco, Inc 
^ PjEnvironmentii 



ATTACHMENT 1 
SAMPLE RESULTS FROM ENVIRONMENTAL ANALYSIS 



TEST RESULTS REPORT 
FOR CHEMETCO 

% 

LOG NUMBER 
SAMPLE 

DESCRIPTION 
RESULTS OF 
ANALYSIS 

UNITS OF 
MEASURE 

1815410 

1815411 

I 

XlOl c 
SAMPLE DATE:09/18/96 

TCLP Lead 
TCLF Cadmiun 
TCLP Zinc 
Total Metals Prep for solids 
Lead 
Cadniun 
Zinc 
pH Value 
TC Leaching Proc. 
Total Metals Prep/Microwave 

X102 c 
SAMPLE DATE:09/18/96 

TCLP Lead 
TCLP Cadnium 
TCLP Zinc 
Total Metals Prep for solids 
Lead 
Cadaiua 
Zinc 
pH Value 
TC Leaching Proc. 
Total Metals Prep/Microwave 

1815412 X103 C 
SAMPLE DATE; 09/18/96 

TCLP Lead 
TCLP Cadmiiim 
TCLP Zinc 
Total Metals Prep for solids 
Lead 
Cadmiun 
Zinc 
pH Value 
TC Leaching Proc. 
Total Metals Prep/Microwave 

1315413 SOOl c 
SAMPLE DATE:09/18/96 

cadmium" 
Zinc 
Total Metals Prep/GTF AA 
Lead 
Total Metals Prep/Microwave 

428 
26.8 
1740 
1 
3.10 
754 
6.11 
8.25 
Vol.55,#61 
09/25/96 

76.2 
18.7 
2920 
1 
4.66 
799 
8.28 
8.63 
Vol.55,#61 
09/25/96 

191 
27.4 
2800 
1 
5.71 
1254 
10.7 
8.85 
Vol.55,#61 
09/25/96 

2.44 
6.78 
09/26/96 
4.15 
09/25/96 

mg Pb/1 
mg Cd/1 
mg Zn/1 

% w/w 
ug/g 
% w/w 
10% Soln 
Fed.Reg. 

mg Pb/1 
mg Cd/1 
mg Zn/1 

% w/w 
ug/g 
% w/w 
10% Soln 
Fed.Reg. 

mg Pb/1 
mg Cd/1 
mg Zn/1 

% w/w 
ug/g 
% w/w 
10% Soln 
Fed.Reg. 

mg Cd/1 
mg Zn/1 

mg Pb/1 
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ATTACHMENT 2 
MSDS SHEET FOR CODE L LIME 
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ATTACHMENTS 
SAMPLE RESULTS FROM PRAIRIE ANALYTICAL SYSTEMS, INC. 
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Prairie Analytical Systems, Inc. 
An Environmental and Agricultural Testing Laboratory 

Paget of 1 

CSD Environmental Services, Inc. 
2220 Yale Boulevard 
Springfield, IL 62703 

Project: Chemetco 

Sample Description: 
PAS Sample No.: 

Date Sampled: 25 September 1996 
Date Received: 26 September 1996 
Date Analyzed: 27 September 1996 
Date Reported: 27 September 1996 

PAS Project Code: CSD-120 

E-1 E-2 E-3 
9609263995 9609263996 9609263997 

I 
I 
I 
I 
I 
I 
I 

TCLP Metal Analysis 

Detection Re.su1t Result Result E.P.A. 
Parameters T .imit mg/l mg/l mg/l mg/l Method 

Cadmium 0.004 26.5 21.3 2.22 6010A 
Lead 0.042 195 80.1 0.20 6010A 
Zinc 0.002 1083 801 49.7 6010A 

Miscellaneous Analysis 

Detection E.P.A. 
Parameters Limit Result Result Result Method 

pH (Units) 8.63 8.26 4.72 9045B 

(LQJi. % 

P.O. Box 8326 • 205 Main Terminal 

Form PAS-TCLPM 

Stephen R. Johnson, Laboratory Director 
Capital Airport • Springfield, IL 62791-8326 • (217) 753-1148 

SPY INK 
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Prairie Analytical Systems, Inc. 
An Environmental and Agricultural Testing Laboratory 

Page 1 of 1 

CSD Environmental Services, Inc. 
2220 Yale Boulevard 
Springfield, IL 62703 

Project: Chemetco 

Sample Description: W-1 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

25 September 1996 
26 September 1996 
27 September 1996 
27 September 1996 

PAS Project Code: CSD-120 

PAS Sample No.: 9609263998 

Total Metal Analysis 

Detection Result E.P.A. 
Ao^lytes Limit mg/1 mg/1 Method 

Cadmium, Total 0.004 1.09 6010A 
Lead, Total 0.042 0.64 6010A 
Zinc, Total 0.002 2.59 6010A 

Miscellaneous Analysis 

Detection E.P.A. 
Parameters Limit Result Method 

pH (Units) _ 8.29 9040A 

'Stephen R. Johnson, Laboratory Director 

P.O. Box 8326 • 205 Main Terminal • Capital Airport • Springfield, IL 62791-8326 • (217) 753-1148 

Fonn PAS-RWMETAL 



Chain of Custody Record 
Prairie Analytical Systems, Inc. - 20S Main Terminal, Capital Airport • Springfield, IL 62707 

m 
•/. 

I 
Page of 

Client iT) f r\oir» n f Project C.^S-Xif,c 1 
Address 3L-kxo y^u Contact Person 

City, State, Zip XL HAyoi P. O. #/ Invoice to: 

1 Phone Number Facsimile Number 

Sample Description 
(10 Characters ONLY) 

Sample 
Matrix 

Sam pling Container Preser­
vative 

Analysis PAS Sample || 
Nuinber 

Sample Description 
(10 Characters ONLY) 

Sample 
Matrix Date Time Size No. 

Preser­
vative Requested 

PAS Sample || 
Nuinber 

£'l f/ir / yOi/. TVrt/" 
/• / / ' 

£-2 11 >» / t ' 3^?^ 7 
/ u 

f 'ff 
/ '' Z/i.. • U:> y; vy,.. 

A:- 1 • \ ' 1 
•• N ' i i •:/. \ \ A:A.-. A-
VN..^ ,.AV 

PAS Project CODE:^ 

Co|ikt:Wbilt:CI)(al. Vdlvw - Ub Receiving. Pink • Reieincd by nmefilei 



Prairie Analytical Systems, Inc. 
An EnvironmenUl and Agricultural Testing Laboratory 

CSD Environmental Services, Inc. 
2220 Yale Boulevard 
Springfield, EL 62703 

Project: Chemetco 

Sample Description: W-1 

Page 1 of 1 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

25 September 1996 
26 September 1996 
27 September 1996 
27 September 1996 

PAS Project Code: CSD-120 

PAS Sample No.: 9609263998 

f 

Total Metal Analysis 

Detection Result E.P.A. 
Analyies Limit mg/1 mg/1 Method 

Cadmium, Total 0.004 1.09 6010A 
Lead, Total 0.042 0.64 6010A 
Zinc, Total 0.002 2.59 6010A 

Miscellaneous Analysis 

Detection E.P.A. 
Parameters Limit Result Method 

pH (Units) 8.29 9040A 

Stephen R. Johnson, Laboratory Director 

P.O. Box 8326 • 205 Main Terminal • Capital Airport • Springfield, IL 62791-8326 • (217) 753-1148 

Forai PAS-RWMETAL S^NK 



Chemetco, Inc. 
1198010003~Madison County 

Zinc Oxide Spill Remediation Plan 
April 1997 

ATTACHMENT 2 

Corp of Engineers Permit 
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CHEMKTCOi INC. 
WORK VLAN FOR THE IMMEDIATE RESPONSE TO ZINC OXIDE SPILL 

SEPIEMBBR2S,19M 

Prqiiirid bjrt CSD ENVHIONMENTAL SERVICES, INC. 
2230Y«laBDiilcvaid 

SpriB|ilcM,lL tfXTOS 
217yB2»40S9 

2l7/82S40B7(fax) 

INlRODUCnON 

A spin of ipparatt ziiic oxide material vns reported to the Nationai Response Cmter and lUiiiols 
Emengeiicy hleiiBgaiiein Agency on Septeoiber 19. 1996. The qdll wu fbund during a routine 
RCRAlxupQetbnQOQduoted by the IBPA on September 18.1996. Penonnd from USEPA were also 
ptMeatdurfogilie inspeelion. I>uiliig thekapecdoo, material tluttappctue to look Itlceanconde was 
found to be diechwging from a pipe tecaied south ofOldOlderiburB Road. The lEP A and Chemetco 
collected samples ofthe water end of foeimpaotedsedhnent. Three soD samples were ooDeeted and 
onewBtersai^ Oiemetoo's samples were shipped to Bnvlroiimracal Amdahl the afternoon of 
thelStb. Aimlysia was requeeted for total inetalf* lead, eedodum, end zinc. TCLP metals-iea^ 
eadmlumanditlae. A msh tumereuad was requested by Ctiemetco of the Munplos. 

XMs wortcplan addiesses the teraponuy comaiuincul and removal oftheatoo oxide material USD 
basoonfinned the release Is oonflned to Chemeteo*B property. The phut wiO be lmpleiaeni m ihree 
ptaaes. 11» fort phase wlBfooos on oontainnMntafthe spilled inaieiriid, foe seoondifoisewill focus 
oadewamring oftha area and final phaae win be removal of the sdnooidde. A aopankeplaiiwilibe 
Buhaitted for deteiurmiig localtoM, patnnuiiBW, etc.. for requesting doaure of the incident 

CONTAINMENT 

In order to contoio the spin moterfol to a small area fwar Long Lake, it was tteoessaiy to oonsttvct 
a cfrveraaadmnnsl to reioutc the lake past tlw spin area. A404 C permit was required by the Amy 
Corp of Eaghwen to icraute the lake. A Permit Appfioatlon was bxed to the Corp on Fridw 
September 20, 1996 whb a request to begiB eonstnietlon m Saturday, Septeanber 21. The 
appUoatlon eonrirted of a drawing O^igme I) showing foe impiomd area and foe location of all 
proposed dams and the diverrion obanneL The fofiowHag steps were and/or are currently being 
oooduoted to addeve oootafauaent; 

1 AmadlscuReBlfybdngcooatructedwith3''jniiiiwfoekatatwofootheightbegiiiiimgftrim 
(heweetaldeoriiiepimbme. (Me wffllimnesefo 5 fort foheigfom location of drainage 
diteh. Hielajhto(S*wU!-bemaimilnedforapproNimatdy30(ywiwteitiiiieiceptBtliewert 
d«a The purpose oftUs road win be to aUow heavy equipment and tiudcs to enter into the 
spin area w twgfo dewateiing snd eventuidly remuvii] of ilut due uxide nMieria). Hint raad 
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FAX 

Ts: rhriArghnovsky 
Fk«#j -iT/SS' ^ 
SufajMt! Work Plan for 25nc Oxido SpUl at Chemctco VjJ 
Data: Septflmber 25» 1996 
P^cs: 5, iiiGluiUiig tMi oovcr sheet. 

COMMENTS; (<7AA-

Work Plaa fix Chemetoo u you requested. I WH be at the plant tommorrow if need more details. 
You can reach me at 217/494«4085 or paser 217/S1S41MS 

a 

Fromttodnkar.., 
CMFOwto 

eao Cimraiminw aiwat*, hit, 
aSaOYiltBtttrfMnI 

aariitfMia ttraa 
3l7«SM0li 

FM217M3»4nT 
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iR reftnedto as the rode road/dun; 

2. Hie north Ride oftlw road wilt be Uoodv^thS to 10 md thiokness plasdo to inhibit water to 
flow under the toekioad/dam'and eventual^ reach Long Lake. CoBivea^egate#6willbe 
placed on top of the liner to hold it in place; 

3. AearthonbenawaaconitrttotedtoaheigbtofappreidmBtetyd'onlhewest&deoftlieRplU 
area. A dninaf* ditch will be coustruoted to divert auiflice water to Lm^ Lake around die 
impactedaree. Bock may be ueed to eatend the earthen berm to the rear of the truck paildng 
lot to allow additional aeoeaa Ibr heavy equipment to the area; 

4. Adlv9mionchBnnel 25toet wideby 3 to 5 ftetind^nh wasoonstnicted to reroute waterin 
Long Lake around the q>UI area; 

5. Two dania on Long Lake were conatructed to aasiRt In the diversion. The east dam is 
epprogdmatelylOtoUfbetwide. The west dam i« approxiinatQly IS'wide. Thedamawill 
alto allow tanker tniek aooess ibr dewaterbg; and 

0. A earthen bennwuconatiucted to a height ofapproxfanaSely 3* on the east side of the spin 
aten A drdnage ditch ̂  be oonstruoted to divert sui^tcewatOT to Long Lake around the 

DEWATKUNG 

The diverted portion c^Long Lake wiU be dewatered by excavating two holes approxiinatdy 3' x 3' 
to inataU two dotted 55 gallon drums. A portable traahpungi will be used to begin dewatering. The 
pmposeofthednima it to miniinize the amomttofsolkls reaching the trash purnps. Waterwillbe 
punqied ftom the lake into a taiik and tranqported to the plant for use in the polish pits. 

The ponton of the spilt area north of the rook road/dam will be dewatered by again excavating a 3' 
X 3'bole and inserting the drum with thatradi pump. Water will be handled die same as above. 

PILOT TEST 

A Seld 1^01 test will be oonduoted to deteredne the most fbasitde drying agmit and the i^ppropriase 
ndxiumfttiot tor the dne oxide. The testa wiU be conducted using lime and trh>le super phpspfaate 
(oonunon fbrtttiser) with varying mixture ratios. One test will be conducted udng onfy lime as a 
dtyingagetn. The dm aed doc ckldeudll be mixed umfltiw desired eonsismn^ is finnid. Oivgoel 
is not to dry the dne oidde to a solid, but to leave it In a workable semi toUd state tiiat wiD allow 
kndfaig into send trailers tor disposal A sample will be ooHeotedflrom the Hmo'diieaKide mixture. 
The second test wBl connst of mixing super ti^ phosphate and doc oxide until the desired 
conartan^ia tound. AaaiiqjiBoftliemixlurewflllmoolleoted. Thetldrdtesi willoonslst ofntidng 
lime, super triple and dnc oxide. Mixture ratios of SWo trh>Ie and 50% dno oxide/linie and 75% 
triple ami 25% doc oaddelhiie win be used. AnalydiofallaBanples wiU be requested for TCLP lead. 
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caditnun^aiicmd copper. The sunides will be shipped to Prairie Anstytical in Spriagflcid ibr aish 
tunisemindtiiiteof24baiitB. Oieqiists are assiathig CSD end Chenieteo is evalutttog odier ralxlim 
agents to use. Additioiial testa may be conducted bwwd upon thcdr recomnendarions, CSp and 
Cheinetco wiA keep the lEPA Udiairmed of any oheniiatB leconuneiularions 

ZINC OTODE REMOVAL 

The zinc oxide mLottg lake will be cKCBvated after the lake is dewateied and the trees, stumps and 
other debris is nmovid. The excavated zine win be {daoed on the other side of the cock road/dam 
d>rfiirtherhand]iqg. rue oxide inaterialwin be poshed fiom the north to the south against the rock 
road/dam to try to fineo the water to separate from the rino oxide materiel. Water win be cotteeted 
at the ends of the eau and west side 84jaeetn to the rock road. 

The treea removed from the poitioaofLong Lake will be shredded. The ahiedded material will be 
mixed with the littc oxide to use as a drying agent. 

mSPOSALOFnONfr 

If the material, after the dryh^ agent is added passes the test fbr TCLP toad and cadmium. The 
material may be sUpped as a non baaardous waste to a qmcssl waste landftU wch as Waste 
Management's Chsin ofRocfts t -ttiwai or the material can be s^ to Chemetco'a cunent dno agdde 
customers. Ifthe material continues to flul TCLP, disposal opriona wiU be fturther evaluated. 
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State of Illinois - ' 
ENVIRONMENTAL PROTECTION AGENCY 

Mary A. Cade, Director 2009 Mall Street; Collinsvllle, IL 62234 
618/346-5120 

September 30, 1996 

Chemetco, Inc. 
Attn; Mr. Greg Colter, Bnvitonmental Manager 
Hgwy. Rt. 3, Box 67 
Hartford, Illinois 62048 

RB; 1198010003-MadisonCounty 
Chemetco, Inc. 
IUD048843809 
FOS 

Dear Mr. Cotter: 

This letter contains tlie Agency^s comments to a document titled Work Plan For The Immediate 
Response To Zinc Oxide Spill, dated September 25,1996 and a September 27, 1996 phone 
conversation between Chris Cahnovsky and Cindy Davis, CSD Environmental. The previously 
mentioned document was submitted on behalf of Chemetco by CSD Environmental and was 
received by the Agency on September 25,1996. The Agency provides the following cbramenls 
and recommendadons. 

1) Chemetco must submit as-built scaled drawings of the impoundment area to tlie Agency. 

2) Chemetco must submit a new work plan containing a detailed description of the 
decontamination protocol at this site. The plan must include methods of disposal for 
decontamination waste. 

3) Inspections of the surface impoundment pursuant to 35 II. Adm. Code 724.115 and 
724.326 must be conducted on a daily basis. Chemetco must have contingencies in place 
to respond to detections of leaks in the impoundment. 

4) To avoid making another regulated unit during clean-up, it is recommended that you 
obtain any necessary permits for waste disposal prior to initiating excavation activities, If 
it is necessary to store excavated soil and zinc oxide slurry waste on-site prior to disposal, 
do so only in containers or tanks for less than ninety (90) days. Do not create regulated 
waste piles by storing the excavated hazardous waste in piles. The ninety (90) day 
accumulation time exemption (35 lAC 722.134) only applies to containers atid ta^s. 

5) Prevent lurtlicr releases by capping the end of the 10 inch discharge pipe. Also locate the 
soxtrce of the discharge and insure that there are no fUriher releases. 

on Paptr 
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Chemetco, Inc. PE^C 2 
1198010003 - Madison County 
ILD048843809 
FOS 

6) The June 30,1988 Consent Order filed in the Circuit Court for the Third Judicial Circuit 
Madison County, Illinois states that zinc oxide that is placed on the land is not exempt 
from the requirmients of RCRA or State special waste requirements. Since the zinc 
oxide slurry discharge to the impoundment is characteristically hazardous for lead and 
cadmium, it must be managed as a hazardous waste. Ihe waste removed from the 
impoundment area must be sent to a facility with a USEPA Identification Number and 
must be permitted to accept the waste. 

7) A detailed description of the dewatering process of the zinc oxide slurry in Chemetco's 
on-site filter presses must be submitted to the Agency before any dewatering takes place. 
This plan must include but not bo limited to tho following. 

a) Identify the cells which will be dedicated to the management of hazardous 
waste; 

b) Describe the flow of waste through the dewatering process; 

c) Provide a detailed description of how Chemetco will prevent the miving of 
the current generation of zinc oxide with the zinc oxide removed from the 
impoundment Chemetco must not mix the hazardous waste zinc oxide 
removed from the impoundment with tlie zinc oxide generated elsewhere 
in the plant. 

d) All accumulation of the zinc oxide slurry must be done in containers or 
tanks in compliance with 35 I AC 722.134 and 728. 

8) The Illinois Environmental Protection Agency must be contacted at 618/346-5120 two (2) 
days prior to sending any waste to the on-site filter presses or associated tanks for 
dewatering. 

9} The Agency must inspect each cell prior to receiving any hazardous zinc oxide waste. 
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Chemetco, Inc. Page 3 
1198010003 - Madison County 
ILD048843809 
FOS 

The above submittal must be sent to the Illinois Environmental Protection Agency, 2009 Mall 
Street, Collinsvillc, Illinois 62234. If you should have any questions concerning this letter or any 
other matter, please contact Chris Cahnovsky or myself at 618/346-5120. 

-©r 

Sincerely, 

ENVIRONMENTAL PROTECTION AGENCY 

% 

Kenneth G. Menaing ^ 
Regional Manager 
Uurcau of Land 

KGM:CNC:cas 

bcc: BOL - Records Unit 
bee; BOL - Collinsvillc 

% 
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AT-TENTION OP 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT. CORPS OF ENGINEERS 

1222 SPRUCE STREET 
ST. LOUIS. MISSOURI 63T03-2S33 

Sepcenaber 21, 1996 

Regulacory Branch 
File No. 199610990 

Chemetco 
Post Office Box 67 
Hartford, Illinois 62048 

Gent leiTien: 

We have reviewed your facsimile of September 20, 1996, 
requesting emergency authorization to conduct remedial actions 
for a recent Zinc Oxide spill affecting Long Lake. The clean-up 
efforts would involve constructing an earthen levee, averaging 2 
to 5 feet high and 10 feet wide, around the perimeter of the 
affected area. A five-foot-high levee with a poly liner and rock 
cap would be constructed within the perimeter of the earthen 
levee, directly adjacent to the affected portion of Long Lake, to 
serve as a containment area. The dammed portion of Long Lake 
would be dewatered and excavated to remove the presence of Zinc 
Oxide. This material would be pumped over the adjacent lined and 
rock capped levee for further remedial action. An unnamed 
tributary to Long Lake, flowing into the affected area, would 
have to be diverted around the earthen levee for an approximate 
700 - foot-long reach to maintain flows. In addition, an 
approximate 450-foot-long by 25-foot-wide by 4-foot-deep channel 
would be excavated to keep. Long Lake connected below the dammed 
off portion. The subject activity site is located approximately 
4 miles directly south of Hartford, near Oldenburg, in Madison 
County, Illinois. 

We have determined that the proposed project is authorized 
under Section 404 of the Clean Water Act by existing Department 
of the Army nationwide permits as described in 33 CFR 330, 
Appendix A (B)(38). Enclosed is a copy of the nationwide permit, 
and terms and conditions (marked in red) with which you must 
comply. 



-2-

The Illinois Environmental Protection Agency has denied water 
quality certification for these permits. You must obtain 
individual water quality certification or generic 401 
certification or provide to the Corps a copy of the application 
to the state,for the certification. If the lEPA fails to act 
within a reasonable period of time (60 days from the date of this 
letter), a waiver will be presumed. Upon receipt of water 
quality certification, the proposed work is authorized. If the 
water quality certification is conditioned by the state, these 
conditions will become part of the Corps permits. The District 
Engineer has conditioned this permit to include the following: 

a. Any excess material associated with the activities of 
this project will not be discharged into either aquatic areas or 
wetland areas. 

b. All excess material will be removed to upland sites and 
not stored or abandoned within the floodplain area. 

c. The applicant shall ensure that the project not cause: 
(1) violation of applicable water quality standards of the 
Illinois Pollution Control Board, Title 35, Subtitle C: Water 
Pollution Rules and Regulations; (2) water pollution as defined 
and prohibited by the Illinois Environmental Protection Act; and 
(3) interference with water use practices near public recreation 
areas or water supply intakes. 

d. All areas affected by construction shall be mulched and 
seeded as soon after construction as possible. The applicant 
shall undertake necessary measures and procedures to reduce 
erosion during construction. Interim measures to prevent erosion 
during construction shall be taken and may include the 
installation of staked straw bales, sedimentation basins and 
temporary mulching. 

e. All impacted areas including, but not limited to. Long 
Lake, the unnamed tributary, and wetland sites will be returned 
to their pre-spill and pre-project conditions upon completion of 
the remedial actions. A restoration plan must be submitted to 
this office within six months from the date of this letter and 
all restoration activities must be completed within one year from 
the date of this letter. 
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This determination is applicable only to the permit program 
administered by the Corps of Engineers. It does not eliminate 
the need to obtain other Federal, state, or local approvals 
before beginning work. 

You are reminded that the permit is based on submitted plans. 
Variations from these plans shall constitute a violation of 
Federal law and may result,in the revocation of the permit. This 
verification will be valid until the nationwide permit is 
modified, reissued, or revoked prior to January 21, 1997. it is 
incumbent upon you to remain informed of changes to the 
nationwide permits. We will issue a pviblic notice announcing the 
changes when they occur. Furthermore, if you commence, or are 
under contract to commence, this activity before the date the 
nationwide permit is modified or revoked you will complete the 
activity under the present terms and conditions of the nationwide 
permit. 

If the proposed project does not satisfy all conditions as 
indicated, please contact Charles Frerker at (314) 331-8583 for 
advice or information you may need in preparing an application 
for an individual permit. 

Sincerely, 

v 
Michael Ricketts 
Corps/Rivers Project Manager 

Enclosure 

Copy Furnished: (w/o enclosure) 

Mr. Bruce Yurdin 
Illinois Environmental Protection Agency 
DWPC, Permit Section, Watershed Unit 
2200 Churchill Road 
Springfield, Illinois 62794-9276 
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Mr. Robert Dalton 
Illinois Department of Natural Resources 
Office of Water Resources 
3215 Executive Park Drive 
Post Office Box 19484 
Springfield, Illinois 62794-9484 

Ms. Joyce Collins 
U.S. Department of the Interior 
Fish and Wildlife Service (ES) 
Rural Route 3 , Box 32.8 
Marion, Illinois 62959-9579 

Mr. Gerald D. Winn 
U.S. Environmental Protection Agency 

Region V 
Wetland Protection Section (5WQW-16J) 
77 West Jackson Boulevard 
Chicago, Illinois 60604 

Ms. Anne Haaker 
State Historic Preservation Office 
Illinois Historic Preservation Agency 
State Capitol 
Springfield, Illinois 62701 

Mr. Robert Schanzle 
Illinois Department of Natural Resources 
524 South Second Street 
Springfield, Illinois 62701-1787 
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Chemetco, Inc. 
1198010003~Madison County 

Zinc Oxide Spill Remediation Plan 
April 1997 

ATTACHMENT 3 

Initial Excavation Sample Results 



, Prairie Analytical Systems, Inc. 
An Environmental and Agricultural Testing Laboratory 

Page 1 of 1 

CSD Environmental Services, Inc. 
2220 Yale Boulevard 
Springfield, IL 62703 

Date Sampled: 
Date Received: 
Date Analyzed: 
Date Reported: 

09 October 
10 October 
11 October 
11 October 

1996 
1996 
1996 
1996 

Project: Chemetco PAS Project Code: CSD-122 

Sample Description: 
Sample Number: 

Long Lake 1 Long Lake 2 
9610104222 9610104223 

Long Lake 3 
9610104224 

Total Metals Analysis 

Parameters 
Detection 

Limit mg/kg 
Result Result 
mg/kg mg/kg 

Result 
mg/kg 

E.P.A. 
Method 

Cadmium 
Lead 
Zinc 

0.004 
0.001 
0.002 

56.3 8.3 
27.1 75.5 
519 498 

16.1 
333 
716 

6010A 
7421 

6010A 

TCLP Metals Analysis 

Parameters 
Detection 
Limit mg/1 

Result Result 
mg/1 mg/1 

Result 
mg/1 

E.P.A. 
Method 

Cadmium 
Lead 
Zinc 

0.004 
0.042 
0.002 

<0.004 <0.004 
<0.042 <0.042 

4.5 4.9 

1.3 
10.4 
77.1 

6010A 
6010A 
6010A 

P.O. Box 8326 • 205 Main Terminal • 

Form PAS-RWMET3 

Capital Airport 
i 

4. 
Stephen R. Johnson.Xaboratory Director 
Springfield, IL 62791-8326 • (217) 753-1148 

>wwnuwn>«1 
SOY INK 



Chairi^^tJustody Record 

Prairie Analytical Systems, Inc. - 205 Main Terminal, Capital Airport - Springneld, IL 62707 

% 
I'aK": , ( III / 

Client ^ Project 

Address zi-Lo yAi //^ Contact Person 

City, State, Zip ' r/ I>2903 P. O. HI Invoice to; (^S iT^e. 
Phone Number s'z'Z.- Facsimile Number ^z±- yojii 

Sample Description 
(10 Characters ONLY) 

Sample 
Matrix 

Sampling Container Preser­
vative 

Analysis > PAS Sample 
Number 

Sample Description 
(10 Characters ONLY) 

Sample 
Matrix Dale Time Size No. 

Preser­
vative Requested 

PAS Sample 
Number 

Scd /^/? / — VS':?a 
j 1 1 / J / H2P'^ 

/AAJL, / AM /f ^ 1 1 1 / / / i i i f t V25V 

1 Z AJ/r(flL ^Orc^ "TutC*/ AttOvdi I 
"Tn 

C 

(h/A ZJ-Y 
/iAdc. S, w-

Relinquished by: Received by; J 

Relinquished by: Received by: 

Date. Time: Date; Time; 

SPECIAL INSTRUCTIONS: 

Form PASCOGI 

PAS Project CODE: 

Copm While . Clicni. Yellow- l ib KcLciving. Pinh - hcieincd b| hiiii|>lct 

) 
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Chemetco, Inc. 
11980100Q3-Madison County 

Zinc Oxide Spill Remediation Plan 
April 1997 

ATTACHMENT 4 

Sampling and Analysis Plan - Zinc Oxide Spill 



9441.1986(07) 

]AN25!986 

MEMORANDUM 

SUBJECT: Rcfulatory (nterpreution With Respect to Leab, 
Spins, and inegal DIsdurges of Usted Wasta 
to Surface Waten 

FROM: Marcta E. WHIIains, Director 
Ofirce of Sottd Waste 

TO: David Stiinghanu Chief 
SolldWaste Branch, SHS^ 13 
Region V 

This is In response to your memoranda, dated August 8 
and December 24, 1985, In which you request clarfflcatlon of 
the mixture rule as It applies to leab, spina, and Illegal 
discharges of listed wastes to surface waten, resulting bi 
contamination of the sediment First, let me apologlxc Ibr 
uking so long In getting back to you. 1 hope this delay 
has not caused you any problems. 

In your memoranda, you Indicate that the Corps of 
Englneen In carrying out their responsiblUtla to malnuta 
the navigability of Akabula Harbor Ibund that the bottom 
sediments of the harbor were severly conumbiated; subseiiuent 
investigation suggested that the source of the conUmlnanti 
Is primarily form Fields BrooR, a tributaiy.to the haifaor. 
Upon further Invcstigatbn, It appears that some of the 
contamination may have occur^ as a result of spills or 
leab from treatment, storage, and disposal units. Therefbre, 
you surmise by application of Che mixture rule, that the 
contaminated sediments would be hazardous under RCRA and 
subject to the appropriate management standards. You believe 
such a reading of the rules was never intended, but rather 
the contaminated sediments should only be considered hazardous 
If they exhibit one or more the characterlstla of huardous 
waste. Unless such an Interpretation Is taken, you believe 
that all sediments conulned In the Indusiriailied harbors 
on the Great Lakes (a toul of 109) should be managed as 
fisted wastes. 

% 
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FAX TRANSMISSION 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
Oflice of Enforcement & Compliance Assurance 

Oflice of Regulatoiy Enforcement - Water Division - Municipal Branch 
401M Street. S.W. (Mail Code 2243A) 

Washington, D.C. 20460 
Fax ̂ -(202) 564-0024 

Date 

To: 

Company:, JfL '32 

From 

Phone# 

Fax #: ~ 197'^7- ^Pages: including this cover sheet_ 

Suhiect: Cu}A-l ('/y 

^.Telephone:. (//OS^ 

FAX TRANSMISSION 
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The regutatlon of conumliuud matertib depends In largt 
part upon the reaulatftms being applied and upon the source 
of the conumlnadon. As wrtcten, the mixture nde would 
not cause the sedlmenti In the harbors on the Great Lakes 
(nor In any other hatbon or riven) to be coreldered hazardous. 
More spedfkally, the mixture rule states that any mixture 
or a haurdoui waste with a solid waste causes the entire 
mixture to be hazardous. Thcrelbre, In order far the mixture 
rule to be triggered, wastes mun be mixed or somehow combined 
together. In the example cited In your letter, however, 
wastes are not bebig mixed (I.e., we would not noimally 
consider sediments In riven as wastes). Rather, a waste b 
being disposed of with a nomwaae matcrlaL Thereibrc, the 
mixture rule b not causing these ledlmeno to be hazardous. 
However, application of the mixture rule b not dbpositlve 
of die bsue of whether the mixture of a hazardous waste and 
another substance b regulated. A part from the mbmire 
rule, the mixture of a hazardous waste and a non-waste material 
b sdn niblect to Subside C control. iFor example, ground 
water contaminated with a hazardous waste b currently subject 
to the appropriate requirements In 40 CFR Parts 264 and 26S. 
In addldon, If Jbted haurdous wastes arc being dbcharged 
Into surface watery this could consdtute dbposal requiring 

-regulatory control under Subtitle C of RCRA. The major 
[/ I quttdon to answer Is whether the discharge resulted from 

jjt [ Illegal discharges or from point source dtscharges subject 
/) (to rcgulitlon under the aean Water Act. 

As you are aware, 40 CFR 261.4(a}(2] specifically exempts 
•ndustrtal wastewater discharges that are point source 
discharges subject to regulation under Secdon 402 of the 
Cean Water Act (CWA), as amended. [Thb authority coven 
the addldon of any pollutant to water of the United Sttta 
from any dbcemble, confined, and dbcretc conveyance, 
except dbcharges of dredged and fin material regulated 
under Section 404.) The point of the wastewater exclusion b' 
to avoid potendally duplicative regulation of point source 
dbcharges under RCRA and CWA. Thus, once wastewater flows 
from an NPOES discharge point Into waters of the United 
SUtes, that wastewater b exempt from RCRA regvladon. 1/ 

f / Thb b true even If the dbcharge cpujd be regulated 
under 402, but b not A point source dbcharge 
without an NPDES permit would be a violation of the CWA, 
and should be subject to an enforcement action under 
the Act 

t 
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-3. • 

Thereforej It b Itnporum to know the tource of the 
contamlndtton. If, fbr example, there b evidence to 
demonstrate that hazardous waste have been dumped Into the 
surface water In a manner thait does not trlfger Section 402 
of the CWA, thb constitute disposal under RCRA and would 
be subfect to the appropriate neiulatory controb (If these 
hazardous waste were Illegally disposed of, enlbrcement action 
should also be undertaken.) If thb occurs, that sediment 
which b contaminated by these discharges would be subject to 
regulation. On the other hand. If the source of the pollutants 
b from a point source <Mhm, then you should assume 
that haurdous wastes have^ot^n dbcharged Into surface 
waters. Under thb slttiatfonpfnete sediments would be 
regulated under Subtitle C of ftCRA only when they are dredged 
from the surface waters and only If they exhibit one or more 
of the hazardous wastes characterbda. Thus, I cannot 
agree with your suggestion that conumlnatcd sediment should 
not be categorized as Ibted wastes, no matter the source of 
contamlnadon. Such an Interpretation could Invite abuse by 
persons who Illegally dbpose of haaardous wastes. 

Please feel Ave to contact Matthew A. Straus at 
8-475-9S51 If you have any guesUons. 

% 
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CHEMETCO. INC. 
WASTE ANALYSIS PLAN - TREATMENT OF SLAG FINES 

October 23, 1997 

Slag fines exhibiting the hazardous characteristic of D008 - lead will be treated to 
non hazardous levels using a variety of chemical fixation products. A pilot test will 
be conducted on October 30 and 31 at the facility to determine the effectiveness 
of several chemical fixation products. 

A sample of the slag fines will be collected from each roll off prior to treatment. 
The sample will be collected using the following procedures: 

• The sampler shall wear a new pair of latex gloves; 

• A one quart sample of slag fines shall be collected and placed into a plastic 
ziploc container; 

• The ziploc container will be sealed and labeled "slag fines #1 - untreated"; 

• A chain of custody will be completed by the sampler; and 

• The samples will be transported to the laboratory within 24 hours of 
collection. 

The untreated slag fines will be analyzed using the TCLP method for the following 
metals, antimony, arsenic, barium, beryllium, cadmium, chromium (tot), cyanide 
(amendable), flouride, lead, mercurylretort residues), mercury (all others), nickel, 
sulfide, selenium, silver, thallium, vanadium, and zinc. Based upon generator 
knowledge of the waste stream, no other hazardous waste characteristics are 
expected to be of concern in the waste. 

After treatment in the roll off containers is completed, three samples per roll off 
container will be collected and composited into one sample for analysis. The 
samples will be collected using the following procedures: 

• The sampler shall wear a new pair of latex gloves; 

• A one quart sample of slag fines shall be collected and placed into a plastic 
ziploc container; 

• The ziploc container will be sealed and labeled "slag fines # - treated"; 

• A chain of custody will be completed by the sampler; and 



% 

• The samples will be transported to the laboratory within 24 hours of 
collection. 

Treated samples will be collected for the parameters listed above. 

A field notebook will be maintained by the chemist with noting the quantity of slag 
fines added to the roll off boxes; the amount and type of chemical reagents; mixing 
times; reagent times; color of slag; and any other pertinent data. A final report of 
the project will be prepared by the chemist. 

Pursuant to 40 CFR, Part 268, DOGS has a performance levels of 5.0 mg/l using 
the TCLP method. The analytical data will be reviewed to determine the 
effectiveness of the on site treatment. The analytical results will be reviewed to 
determine if additional treatment is required to treat the lead to less than 5.0 mg/l. 
In addition, to estimate compliance of underlying metal constituents which become 
applicable to TC metal waste code D008 in Part 2 of the Phase IV LDR rule, the 
test results will be compared to the attached Table 4.3 Universal Treatment 
Standards for Metal/Inorganic Constituents. 



CSD ENVIRONMENTAL SERVlCi;.S 
SITE HEALTH & SAFETY PLAN 

The health and safety protocols established in this plan are based on the site conditions and chemical hazards known and/or anticipated 
resent from available site data. The possibility of undocumented disposal within the site requires a conservative approach to on-si 
ty procedures. The following Site Safety Plan is intended solely for use during the proposed activities herein described in the si 
igation work plan Specification herein are subject to review and revision based on actual conditions encountered in the field during si 

characterization activities. 

^ipie h( 

VKtv 
investi! 

Before site operations begin all employees involved in these operations will have read and understood this site safety plan and all revisk 
made. All operations and equipment will comply with OSHA regulations 29 CFR 1910.120 "Hazardous Waste Operations and Emergen) 
Response" and applicable parts of OSHA 29 1910 and 1926. 

A. GENERAL BVFORMATION (1910.120Cc)(4)) 

Project Name; 

Location: 

Client: 

Plan Prepared By: 

Plan Approved By. 

Project Start Date: 

Chemetco, Inc. 

Route 3 & Oldenburg Road - Hartford, IL 

Chemetco, Inc. 

Shane A. Thorpe Date: 

Date. 

10/22/97 

10/30/97 

B. SITE DESCRIPTION (1910.120(c)(4)) 

Note: On UST Projects this section should include number, size of vessels and amount of remaining material. 

% 
Facility History: Site is a secondary copper smelter located in Hartford, IL (Madison County). The facility currently does 

not generate any RCRA Hazardous Waste. TTie facility has five former RCRA storage units which are 

undergoing closure pursuant to 35 IL Adm. Code, Part 725. 

General Site Description: The facility is located in an agricultural, light residential area south of Hartford, IL, about one mile east 

of the confluence of the Missouri and Mississippi Rivers. The facility was constructed in 1969 and began 

producing anode and cathode copper, crude lead-tin solder, zinc oxide, and slag in 1970. 

C. PROJECT OBJECTIVE(S) (1910.120(b)(3)) 

Description of Work Activities Planned. Pilot test for on-site treatment of slag fmes. Three 25 cubic yard boxes of slag fmes will 

be treated using sodium silicate, lime & cement kiln ̂ wt. ASK. 

% 



D. PROJECT ORGANIZATION (i910.120Cb)(2)) 

Note. Subcontractors employees must also be listed in this section. 

•i;;:. vResnonsiliility Type of Safety Training A Date Received 

Cindy Davis Project Geologist/Manager 
Project Safety Officer 

Health & Safety Training For Hazardous 
Waste Site Investigation, Supervisory 

Training, OSHA 29 CFRPait 1910.120 

Marc Simmering Field Supervisor / Technician Health & Safely Training For Hazardous 
Waste Site Investigation, Supervisory 

Training, OSHA 29 CFRPart 1910.120 

Brock Reinhart Field Supervisor / Technician Health & Safety Training For H^ardous 
Waste Site Investigation, OSHA 29 CFR Part 

1910.120 

E. CHEMICAL HAZARD ANALYSIS (1910.120(b)(4)) 

% 

• I;:: 
(TWA) 

iFpiitrtig 

Lead NIOSH-
.100 mg/m' 

OSHA-
.050 mg/m' 

100 mg/m' NA NA Inhalation, Ingestion, Skin and/or 
Eye Contact 

Cadmium NIOSH - • 
OSHA-

.005 mg/m' 

9 mg/m' NA NA Inhalation 

* - Substance has been identified by NIOSH as a potential carcinogen. Respiratory protection is recommended. 
NOTE: Material Safety Data Sheets or CHRIS Data Sheets must be attached for all substances identified above. 

F. OTHER HAZARDS 

Heat Stress: No If Yes, Specify Precautions; 

During Summer months - Take frequent breaks, drink plenty of water, monitor body temp. 

Cold Stress: No If Yes, Specify Precautions. 

During winter months - Take frequent breaks to warm up, monitor body temp. 

Excessive Noise: No If Yes, Specify Precautions: 

If excessive noise is encoimtered, hearing protection will be provided. 

% 

Confined Space Entry: 

Open Excavations: 

No 

No 

If Yes, Attach Confmed Space Entry Permit. 

If Yes, Is Entry Required?, If yes. Specify Precautions: 



Welding/Cutting: No If Yes, Specify Precautions: 

Heavy Equipment Operation: Yes If Yes, Type of Equipment and Precautions: 

trackhoe - personnel should stay as far away fiom trackhoe bucket as possible - hard hats should be worn at all times. 

Slip, Trip, Fall Hazards: Yes 

slip hazard in area - proper boots required 

If Yes, Specify type, location and precautions to be taken: 

Overhead Utilities Present: No If Yes, Specify Location and Precautions to be Taken: 

Underground Utilities: 

Utility Location Service: 

Name of Contact: 

Phone Number; 

Precautions to be Taken: 

Other hazards: none 

% 

Yes 

Underground utilities are present although no additional excavating will take 
place - thus, utilities will not be located 

SITE CONTROL (1910.120(d)) 
Work Zones have been established as shown on the attached Site Diagram. 
Site Security: Security on site will be maintained by; Chemetco, Inc. Security Office 

Temporary Barricades and/or Warning Tape 

Security Fence 

_ 24 Hour Security Guard 

Other: 

Yes 

H. PERSONAL PROTECTIVE EQUIPMENT (1910.120(b)(4)) 

Based on Evaluation of potential hazards, the following levels of persoiuil protection have been designated for the applicable work zone 

WORK ZONE LEVEL OF PROTECTION REQUIRED PROTECTIVE EQUIPMENT; 
(specify exact type. Ex. PVC gloves) 

Respirator: 

Filters/Cartridges: 

Boots: 

limer Gloves: 

Outer Gloves: 

Protective Coverall: 

foll-facepiece air purifying 

HEPA 

rubber boots if in soil, steel-toed boots 
otherwise 

latex (if desired) 

Rubber 

tyvek suit (if deemed necessary by on-
site Safety Officer) 



Hard Hat: 

Eye Protection: 

Other: 

yes 

safety glasses 

WORK ZONE LEVEL OP PROTECTION REQUIRED PROTECTIVE EQUIPMENT 

CootiMigia 
D Respirator: 

Filters/Cartridges: 

Boots: 

Inner Gloves: 

Outer Gloves: 

Protective Coverall: 

Hard Hat: 

Eye Protection: 

Other: 

none 

none 

steel-toed boots 

none 

none 

none 

safety glasses 

Exceptions and Modifications: 

DECONTAMINATION (1910.120(k)) 

% Personnel DecontaiT'iniiHnn Procedures: All personnel entering the exclusion zone shall undergo decontamination prior to leaving the site. Personnt 
shall proceed through the following decontamination stations: 

1 Decon Procedure remove PPE and place into 
disposable container 

wash with soap and water and air 
dry, place waste in plastic bags 
forchsposal 

Equipment Decontamination: 

Gross Removal By: Scraping 

Decon Solution: Alconox and water 

Decontamination Rinsate: 

Collection Method: Equipment decontamination shall take place on existing decon pad near Zinc Oxide spill area. Water will be collected and 
containerized for disposal into the plant 

^^|osaI Method, Firm: Decon watCT to be disposed of in ponds in the plant. 

li|P AMBIENT AER 'MONITORING (1910.120(b)(4)) 



1 . 'Activity ;:: :insf rumehite:-- ; Action Level: Frequency: 

1 

K. 

Comments; _ 

PERSONNEL AIR MONITORING (1910.120(h)) 

No air monitoring is proposed since respiratory protection is being used. 

NIOSH/OSHA Protocol 

% 

L CONTINGENCY PLAN (1910.120(1)) 

Emergency Communication Signals: none 

Emergency Escape Routes. West on Oldenburg Road to Route 3 

Emergency Equipment on Site: (Lxx:ation) 

First Aid Kit: CSD Environmental Truck 

Fire Extinguisher: CSD Environmental Truck 

Telephone: Mobile Number 217/725-3979 

Eye Wash/Safety Shower: Chemetco, Inc. 

Other: 

First Aid Measures: 

In the event that personnel exposure symptoms occur the following procedures will be used: 

Eye contact: Flush eye immediately with copious arrK>unt of water repeat until irritation is eliminated. If prolonged irritation occurs for mo 
than fifteen minutes, seek medical attention. 

Skin contact: Wash exposed area with soap and water. If dermatitis or severe reddening occurs seek medical attention. 

Inhalation: Remove person into fresh air, if synqrtoms occurs for more than 15 minutes seek medical attention. 

Ingestion: Do not induce vomiting, seek immediate medical attention. 

Flammable Coaditious 

None present. 

Re-entry to the exclusioD zone after an on-site emergency shall not be permitted until the following conditions are satisfied: 

% 
1) The conditions creating the emergency have been corrected. 
2) The hazard(s) have been re-evaluated. 
3 ) The site safety plan has been reviewed and determined adequate for the hazards encountered. 
4) All site personnel have been instructed in any new hazards and changes to the site safety plan. 



% 
kGN-OFF 

personnel, including subcontractor employees, have read the above plan and are familiar with its provisions. By signing below, all 
personnel are indicating they have received and are current with their medical surveillance and training certification; in accordance with 29 
CFR(OSHA) 1910.120. 

Name 

Cindv Davis 

Marc Simmering 

Brock ReinhaitlL 

Signature 

T 

% 



UTILITIES: Electric: 

Gas. _ 

% 



U.S. EPA Region 5 

Outline of Corrective Action Requirements 
Chemetco, Hartford, IL ^-\ 

1. Interim Measures: 

A. Zinc Oxide Bunker, prevention of infiltration to Bunker. 
Urgent need for some sort of engineered cover (tarp) or soil cover along 
with a water management system. 

B. Slag Piles, suppression of dust 
Dust suppression system, dedicated sprinkler system above waste slag 
piles. 

2. Description of Current Conditions Report (DOCC), svimmarizes the 
investigations and remedial actions up to the current date. Provides a baseline of 
site conditions. 

3. Subsequent to the upcoming Consent Decree a RCRA Facility Investigation (RFI) 
will be done that covers the entire site. The RFI should define the nature and 
extent of the contamination, characterize the potential pathways of contaminant 
migration, and identify potential human and /or ecological receptors. New data 
should be combined with existing data to characterize the whole site. Chemetco 
will submit a RFI Workplan for Agency approval before implementation of the 
RFI. 

The RFI should focus on the following waste sites: 

A. Waste Slag Piles 

B. Zinc Oxide Bunker - 0 J 

C. Any unaddressed portions of Long Lake 

D. Parking Lot Fill (waste slag) 

' Z^^B'-'TfnmeroTfsit^ and sedimentsr\' 
b T V 



F. Non-Contaet e^oHng-Water Pond 

'7 G. North and South Canal 
t 

? H. On-Site Zinc Oxide Pits 

I. Acid Wash Impoundment and Acid Storage Tank Area 

J. South ̂ etland Area 

K. Baghotise Dust Releases 

East RimofF Area ^ raf 

4. Corrective Measure Study (CMS) identifies potential corrective measures, including 
any innovative technologies, that may be used for containment, treatment, and/or 
disposal of contamination. 

Statement of Basis/Public Comment (U.S. EPA) 

5. Corrective Measure Implementation (CMI) details the design, construction, 
operation and maintenance, and monitoring of corrective measures at the site. 
Chemetco will submit a CMI Workplan for Agency approval before 
implementation of the CMI. 
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46E-aQ • 4 6E4m r 0 0.10 loi-et-i 4.4'-Mothyl4ne bMHN'-dinwttiy()an81no 1;1E4001 ca S.4E+001 ca 1.56*001 ca 1.56+000 ca 
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7.!Eaa • eCE4D2 1«E4aO i as4Ci h \ 7MM Methytane chloride 8.9E»000 ca 216+001 ca 4.16+000 ca 4.36*000 ca 2.06-002 1.06-003 

t.TE-OM 1.76404 1 0 aio 101-CM 4.4'-Mothytefw diphenyl dxocyanate I.OE^I nc 1 56+002 nc 6.26*001 nc 626+000 nc 

eCE-CDi 2 96401 1 » 7040-9 Methyl ethyl ketone 7.36003 nc 266+004 nc 1.06+003 nc 1.66+0O3 nc 
1 i£»(n) h 1.16*000 , 0 0.10 0044-4 Methyl hydrB2ine 4.4E-001 ca 226+000 ca 616-003 ca 0 16-002 ca 

ecE«i? 3X402 n t IOO-10-t Methyl Isobutyl ketone 7.8E40O2 nc 296+003 no 8.36+001 nc 1.66*002 nc 

&rE«u 476404 n 0 0.10 7440-1 Methyl Mercaptan 3.5EHW1 nc 5.06+002 nc 2.16+000 nc 2.16*001 nc 

14E-(na 2C401 1 1 •0434 Methyl meihaaylate 2.2E«003 nc 276+003 sat 7.36+002 nc 1.4E+003 nc 

ixm K 116403 r 0 a to 00604 1.SE4001 ca 7.56+001 ca 2.06-001 ca 2.06*000 ca 

2se<o4 3 EE 404 0 0.10 296404 Methyl pamthton 1.SE4001 nc 226+002 nc 916-001 nc 0.16*000 nc 

itMB 4X402 0 ato 0040-7 2-Methy4)henal 3.1E4003 nc - 4.4E+004 nc 1.86+002 nc 186*003 nc 1 56+001 6.QE-001 

io&ac 4X-003 0 ato 100304 3-M^ylphenol 3.1E4003 nc 4.46+004 nc 1.66+002 nc 166+003 nc 

iOE-m ix-on 0 0.10 10OU6 4-Methylpttenol 3.1E4002 nc 4.46+003 nc 1.66+001 . nc 1.BE+0Q2 nc 

2CE-aQ2 2X-0a2 1 0 0.10 oao-106 12E«003 nc 1.86+004 nc 7.36+001 nc 7.36+002 nc 

BCE-an 

.rCE-ODQ 

1.16-002 

7X-4a2 

ax-ooi 

ti 

f 

1 

t 

t 

« 
2S013-1S-4 

•0404 

10344M4 

Methyl ctyrene (mature) 

Methyl styrene (alpha) 

Methyl tertbutyl ether (MTBE) 

1.3E+002 

6.8E+002 

nc 

sat 

566+002 

68E+002 

nc 

sat 

426+001 

2.6E+002 

3.1E+003 

nc 

nc 

nc 

e.oE+001 

436+002 

2.0E+001 

nc 

nc 

ndca 

I9E4D1 15E40I r 0 010 51210-45-2 Metolador (Dual) 0.2E4003 nc 1.0E+005 max 5.5E+002 nc 5.5E+W3 nc 

256410 2S-002 0 0.10 21007-044 Metribuzin 1.56^3 nc 226*004 nc 9.16+001 nc 9.16*002 nc 

>a6<{in I 20E-aM iK*aD , 2CE4D4 0 0.10 2300005 Mirex 2.76-001 ca* 1.46+000 ca 376-003 ca 3.76-002 ca 

2CE4ID 7E4D3 1 0 010 221247-1 Motnote 1.26^002 nc V8E+003 nc. 7.3E+000 nc 7.36+001 nc 

5««n 0 74304O7 Molybdenum 3.064002 nc 106+004 nc 166+002 nc 

ICE 401 1X401 h 0 0.10 10500003 Monochloramine 6.1E4O03 nc 8.86+004 nc 3.76+002 nc 3 66+003 nc 

20640) 7C&(ID r 0 0.10 300-706 Naled 1.2E4D02 nc 1.86+003 nc 7.36+000 nc 736+001 nc 

tCE401 1CE4C1 0 0.10 1S2M07 Napropamide 6.1E4003 nc 8.8E+004 nc 3.76+002 nc 3.66*003 nc 

2CE4D2 0 7440426 Nickel (soluble tatts) 16EH»3 nc 4.16+004 nc 7.3E+002 nc 1.36+002 7.06+000 

"CAL-Modinad PRO" (PEA. 1994) 1.5E4002 

8 46401 i 0 Nickel relinefy dust 8.0E-003 ca 

176*000 i 0 1203O72-2 Nickel subsulTide 1.16+004 ca 4.06-003 ca 

156403 1X-00) r 0 0.10 102O42-4 NArapyrin 9.2E4001 nc 136+003 nc S.SE+000 nc 5.56+001 nc 

IW Vtttf PRS BMd on taM NCMB. <M nS) 14707-604 Nitrate 1.06+004 nc 

ICE40I IOtX-404 Nitric Oxide 78E4O03 nc 1.0E+005 max 3.66+003 nc 

Tw VMS PRG BMd at liM NCUa (M inS) 14707-604 Nilnte 1.0E+003 nc 

576405 5 76406 h 0 0.10 58-74-4 2-Njtroenjline 3.56+000 nc 5.06+001 nc 2.16-001 nc 2.1E+000 nc 

5CE4D4 5 76404 h I 8O0O3 Nitrobenzene 2.0E+001 nc 1.1E+002 nc 2.16+000 nc 3.4E+000 nc 1.06-001 7 0E-003 

TCE402 706402 , 0 0.10 07-204 NitrofurBntoin 4.36+003 nc 6.26+004 nc 2.66+002 nc 2.66+003 nc 

t5E«OaO h 946*000 h 0 0.10 50476 Nitrofurazone 3.2E-001 ca 1.66+000 ca 7.26-004 ca 4.56-002 ca 

i^eon a i««e> , 0 010 50600 .3.56+001 ca 1.86+002 ca 486-001 ca 4.BE+00G ca 

ICE4DI 1X401 , 0 0.10 S6O0O7 6.16+003 . nc 886+004 nc 376+002 nc 3.66+003 nc 

U6401 9eo»a . 0 0.10 1D042-7 4-Nitrophenol 4.BE+0G2 nc 7.06+003 nc 2.96+001. nc 2.9E+002 nc 

9«E<CQD ( 9 7E4D3 t 946*000 h 47640) , I 7O404 2-N4ropropane 7.26-004 ca 1.26-003 ca 

5«e>a00 1 SE*<ID . I 024103 N-Nitrosodi-n-biitytamllie • • ^46-002 ca 8.16-002 ca 1.26-003 ca 2.06-003 ca 

jaE'on 1 3(6*000 . 0 0.10 1110647 N-Nitrosodiethanolamlne 1.76-001 ca 8.8E-001 ca 2.46-003 ca 2.46-002 ca 

ISE'CCB 1 19E*as . 0 0.10 SO106 N-Nitrosodielhytamlns 326-003 ca 1.86-002 ca 4.56-005 ca 4.56-004 ca 

ItE'CDI • 4 06*001 ' . 0 0.10 62-764 N-Ndrosodimethylamine 0.56-003 ca 4.86-002 ca 146-004 ca 1.36-003 ca 

4 96-013 1 4 96403 t 0 aio 00304 N-NXrosodiphenylainina 6.96+001 ca 5.06+002 ca 1.46+000 ca 1.4E+001 ca 1.0E+000 6DE.002 

rS.CDD • 7 06*000 . 0 a 10 021-647 N-Ndroao dt-n-propybmine 6.96-002 ca 3.5E-001 ca 966-004 ca 966-003 ca 5.06-005 ZOE-006 

2S*(DI I 2.26*001 , 0 aio 10690404 2.2E-0Q2 ca l.iE-001 ca 316-004 ca 3 16-003 ca 

2 16*a» 1 

10E4D2 

3 1E*a» ' 
I.X4ai 

0 

1 

0.10 030602 

00401 

N-Nitrosopyrrofidine 236-001 

3.76+002 

ca 

nc 

1.26+000 

1.06+003 

ca 

sat 

3.16-003 

3.76+001 

ca 3.26-OD2 

6.16*001 

ca 

nc 

icE-on l.(E4D2 , • 1 0040I o-Nltrotoluene 3.76+002 nc 1.06+003 oat 3.7E+001 no 6.16*001 nc 

1CE-Q02 1X402 r 1 00400 p-NKrotoiuene 3.76+002 nc 1.06+003 sat 3.7E+001 nc 6 16+001 nc 

' 4C6402 4X403 ' 0 aio 77314-13-2 Norflurazon 2.4E+003 nc 3.56+004 nc 1.56+002 nc 1.56+003 nc 
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Kay: t»4RIS nsNCEA hsHEAST i=WtTHDRAWN o=Ott»TEPACX)CUMEKTS r=R6UTE^RAPOLAtlOW «»CAWCERPRG 

40E-a02 h ••• 4aE4IU 1 0 0.10 tZ»1-8 p-Hydroqutnone 2.4E-»003 
BdSijaatL. 

nc 3.5E+004 no 1.5E+002 nc 1.5E+003 nc 1 

l3E-aR 1 1.X402 r 0 0.10 35556440 imazani 79E4002 nc 1.1E+004 nc 4.7Ei^001 nc 4.7E+002 . nc 
J5E-001 1 . 2E40I 1 0 0.10 81335^-7 imazaquin 1:5E40M nc I.(3E*C6S max 9.1Et002 nc 91E+003 nc 
4(E4CB 1 4X402 1 0 0.10 3e734-18-7 iprodiofw 2.4E4003 nc 3.5E+004 nc 1.5E+002 nc 1.5E*003 nc 

30E40> n 0 743fr«»8 IHTD Z3E4004 nc 1.0E+005 max 1.1E4004 . nc 
SDtCDI 1 1X4C1 1 1 7083-1 1.3E*004 no 4.0EKI04 eat 1.1E+003 nc 1.6E^3 nc 

PS&OM 20E-OU1 1 eSE-OtM r 2X4DI 1 0 o.to 7M0-1 Isophoron* 5.1E*002 ca* 2.6E^3 ca' 7.1E»000 ca 7.1E4001 ca 5.0E-001 3.0E-OO2 
IS&OQ 1 1SE4D2 1 ' 0 o.to xia20«34 lupropahn 9.2E4002' nc 1.3EHXM nc 5.5E*001 nc 5.5E*002' nc 
lO&OUi 1 1.1E4D1 1 0 aio 1832-548 iMpropyl mothyl phosphonic add 6.1E+003 nc 8.eE+004 nc 4.0E»002 nc 3eE*003 nc 
SOE-OOI 1 &C-0a2 1 0 0.10 8355880-7 isoxabm 3:1E-Kn3 nc 4.4E+004 nc 1.8E»002 nc 1.8EKI03 nc 

1 ae^ooi " lE^i • 0 o.to 145800 Kepon* 2 7E-002 ca 1.4E-001 ca 3:7E-004-~ ca 3.7e-003 ca 
2.CE4CB < 3.X403 1 0 ato 77501 Lactofan 1.2E*ai2 nc 1.BE+003 nc 7.3E*000 nc 7.3E*001 nc 

Pn^Sstfcn?>A llaaA.tEL e((1IM}«riTRW0896| 

lOE-QOT 1 0 0.10 

743MB-1 

784M 

Lead 

Load (tatraethyl) 

4.0E+002 

6 1E-003 

no 

nc 

1.0E«003 

9.8E-002 

IW 

fK 36E-003 nc 
2.CE4XS 1 2X4D3 1 0 0.10 S3085-2 Lkiuron 1.2E4002 nc 1.BE4003 nc 7.3E4000 nc 7.3E4001 nc 

IDE-OC I 0 7435802 Uthium 1.6E4O03 nc - 4.1E+004 nc 7.3E4002 nc 
ZOE-ODI 1 2.aE401 r 0 o.to 830558M Londax 1.2E4004 nc 1.0E«005 max 7.3E«002 .nc 7.3E4003 nc 

2(C4a3 1 2X402 r 0 0.10 121-705 Malathion 1.2E+003 nc 1.aE+0(H no 7.3E*001 nc 7.3E4002 nc 
10E4ni 1 1X4D1 1 0 o.to 10881-e Maleic anhydrid* e.1E4003 nc e.BE^04 nc 3.7E+0Q2 nc 36E*003 nc 
SOE-ODI < 9X401 ( 1 1Z383-1 Malaic hydrazid* 1.7E+003 nc Z4E+003 Ht 1.6E*003 nc 30E4003 nc 

?(E4D» h 2X4e c 0 0.10 105-77-3 Mabnonitrile 1.2£*000 nc 1.8E+001 nc 7.3E-002 nc 7.3E-00i nc 

3CE402 ti 3Xac f 0 0.10 801801-7 Mancozeb 1.BE«003 nc 2.6E4004 nc 1.1E40Q2 nc 1.1E4003 nc 
6CE-0a2 0 saE-oa3 • eCE-CCQ - 9X403 ( 0 0.10 12427-38-2 Maiwb e.1E4000 ca* 4.1E+001 ca 1.1E-001 ca 1.1E»000 ca 

t4Mn 1 14E405 i 0 7<3»8M MangaiMM and compound* 1.8E4003 nc 3 2E*«M nc 5.1E-002 no a.8E4002 nc 

««•«« h 6X4DB ( 0 0.10 BSO-10-7 Mephosfolan. S.SE4000 nc 7.9E4«I1 nc 3.3E-001 nc 3.aE4000 nc 

3(C-Ca2 1 3CIE40? < 0 0.10 24307-284 Meplquat .1.BE4003i nc 2.6E4004 no 1 1E4002 nc 1.1E*003 nc 
2fiE-aB n IQE-OOt n 2E-aa . 1X401 r 0 0.10 14880-4 2-Mercaptob8nzothiazola 1JE+001 ca B.5E«0O1. ca 23E-001 .ca 2.3E4000 ca 

SOEOM • 

aX4D9 1 

0 7487-847 

7438878 

Mefcury and compounds 

Mafcury (elamenta]) 

2 3E4001 nc 8.1E+002 nc 

3.1E-001 nc 

1.1E4001 nc 

fS-<U 1 0 0.10 22987-828 Mercury (methyl) 6.1E*COO nc 8.8EH»1 nc 3.eE4000 nc 

SCE-OB • 3X409 r 0 o.to 158888 Merphos i.eE*ooo nc 2.6E^1 nc 1.1E-001 nc 1.1E4000 nc 
30E-a09 i 3X4X t 0 Q.10 78-488 Merphos oxUe 1.8E4000 nc 26E4001 nc 1.1E-001 nc 1.1E*000 nc 
&OE-OD2 1 6X402 ( 0 ' 0.10 S7B37-181 Metalaxyt 3.7E+O03 nc 5.3E+004 nc 2.2E»OQ2 nc 2.2E4003 nc . 
ICC-OH 1 2X404 h 1 12888-7 Methacrytonitrile 2.1E4000 nc 8.BE40(n nc 7.3E-a01 nc 1.0E4000 nc 

ftCE-ODS 1 9X4X. 1 0 o.to 10285828 Methamidophoa 3.1E+CKI0 nc 4.4E*001 nc 1.8E-001 nc 1.eE4000 nc 

S{E4D1 1 9 XXI ( 0 aio 87-38-1 Methanol 31E4004 ' nc i:oE+oos max 1.8E4003 no 1.8E4004 nc 

I.OE403 1 1X403 t 0 aio 858378 Mathidathion 6.1E4001. nc B8E4002 nc 3.7EHXI0 nc 3.6EHW1 nc 

2seas 1 2X402 t 1 isTsono Mathemyl 4.4E4001 nc 1:$E«002 nc 9 1E^1 nc 1.5E+002 nc 

&eE4ID i SX4m ( 0 aio 72-488 Methoxychlor 3.1EHXI2. rio 4.4E>003 nc I.BEHMI nc 1.8EKI02 nc 16EHXI2 6.0E+000 

I.csoas n S7E4CD 1 0 aio 108884 6.1EH)01 nc 8.8E4002 nc 2.1E«001 nc 3.6E^1 nc 

2CE4a3 a 2X400 t 0 0.10 118488 2-MathQxyeth8nol acetate 1.2£^002 nc i:8E«003 nc 7.3E4000 nc 7.3E4001 nc' 

4e&CD2 h 4C41Q , 0 aio 08882 2-Mathoxy-5-nitroanilina I.IEi^OOl ca 5.4E4001 ca 1.SE-001 ca- 1.SE4000 ca ' 

ICE-000 rt IXHUD t 1 78288 Methyl acetate 2.2E+004- nc 9.6E^ nc 37E+003 •nc 0.1E+OO3. nc 

30E-Cn2 n 3X402 t 1- 88-338 Methyl acrytate 7.0E+001 nc 2.3E+002 nc 1 1E+002 no 1.8E+002 nc 

2*&tm • h 2E-001 , _o . _ aio 88838 ZOEHWO^ ca I.OE^OOI ca 2.8E-002 ca 2eE-001 ca 
lee-ooi h 

J, 
1E-CD1 r 0 aio 838218 ZTE^OOO ca 1.4E«O01 ca 37E-002 ca 3.7E-001 ca 

ice^ 1 1 X*000 t 0 aio 7822-1 Methyl chbrocaftwnate 6.1Et004. rw I.OEKKIS max 3.7E«003 nc 3.6£«004 nc 

SOE-OM 1 SX-404 1 0 010 84748 2-MethyM-chlorophe4io)iyac«tic acid 3.1E^1 nc 4.4E»002 nc I.BE+OOO nc i.eE*ooi nc 
lfl&0(D 1 . 1 X4a2 1 0 010 84818 4-(2-MethyM-chlofophan9xy) butyric acid 6.1E*002 nc 8.8Ei003 ne 3.7E»001 nc 3.6E+002 nc 
1 tE-CTD 1 IQE403 ( 0 0.10 83882 2-(2-Methyl-4-cMorophanoxy) pfDpbnIe acid e.iE^i nc 8.6E^OOi2 nc 3.7E«000 nc 3.6E*001 nc 
1.CE4XB 1 ix-on 1 0 aio 18454n8 2-(2-Methyt-1,4-chlorophancHy) propionic acid 6.1E^1 nc S.8E«002 nc 3.7E^OOO nc 3.6E*001 nc 

SS-OOI r 8 XXI b 1 108878 Mathyteydohaxam 2eE«003 nc B.BE+003 nc 3.1E+003 nc 52E*003 nc 
2S-001 h 2SE-a)l ' 0 aio 101-778 1.9E*000 ca 9.BE«O6O ca 2.7E-002 ca 27E-001 ca 
ISE-OOI n 7.0E-a04 h 1X401 b 7.K464 t 0 0.10 101-144 ;4,4'-Mdhyiena bs(2-chbnMnitina)' 3.7E*000 ca' 1.9£*001 ca* 5.2E-002 ca* 5;2E-001 ca* 



8 J 8MUCKER 
t 

:;i»1RIS n«NCEA h=HEAST KeWTHDRAWN o»08wf EPA DOCUMENTS r-ROUTE EXTRAPOLATION ca=CANCER PRO nc»NONCANCER PRO,irtaSOIL SATURATION nm^CEIUNO UMIT * 

r.X-os 316-003 n 0 0.13 318431-0 Chrytom 

-CAL-Modmed PRO- (PEA. 1?M) 

6.2E*001 

6.1E4000 

ca 2.9EK)02 ca 22E8000 ca 9.2£«000 ca 1.6E4002 a.OE^OOO 

IJB'OCD R 31E-QOO n 0 ai3 53-7M D<bon4Bh|arTthrtcefi« 62E-002 ca 2.9E-001 ca 2.2E-003 ca g.2E-003 ca 2.aE*000 8.0E-002 

4G&a32 i 4X407 .t 0 0.13 708-444 Fluexntheno 2.3E8003 DC 3.0E^004 nc 1.5E8002 nc 1:SE*003 nc 4.3E«003 2.1E*002 

4De«D 406407 • 1 B8-7>7 Ruorene 2.6E*003 DC 33E^004 nc 1.5Et002 nc 2.4E+002 nc .5.6E-^002 2.fiE»001 

rjE-OQi n 316-001 n 0 0.13 1t34»« lnden<3(1.2,3-cd)pyren« 6.2E-001 ca 2.DE*000 ca 22E-002 ca g.2E-002 ca 1.4E*001 7.0E-001 

2C&as 8X404 1 01-3M Naphthalene 5.6E*001 nc 1.gE4002 nc 3.1E+000 nc 6.2E4000 nc 6.4E4^001 4.0E*000 

3CE-CD2 3X407 > 1 1I»43CH1 Pyrene 2.3E*003 nc S.4E40D4 nc t.1E+002 nc 1.6E4002 nc 4.2E-^003 2.1E-002 

iSE-mi 9Q&ao 1 1X-001 r 8X403 t 0 0.10 07747-0fr« Prochlona 3 2E*000 ca ISE^OOt ca 4.5E-002 ca 4.5E-001 ca 
ecEOD 8X403 c 0 aio 7«39»484 Pfotturalm 37E4002 nc S.3E«003 nc 2.2E4001 nc 22E«002 nc 
15E-a3? t 1X407 c 0 aio 1810-180 Pfomelon 9 2E4002 nc 1.3E»004 nc SSE^I nc 5.5E«002 nc 
4C&QC0 t 4X-003 1 0 ato 7207-1M Pfomel/yn 2.4E»002 nc 3.5E^003 nc I.SEHUI nc 15E«003 nc 

7K-CCC i 7X407 t 0 aio 2395040-6 Pronamdo 4 6E4003 nc 66E»004 nc 2.7E*002 nc 2.7E*0()3 nc 

13E402 t 136407 r 0 0.10 1018-18-7 Propactiior 7.9E4002 nc nc 47EH)01 nc 4.7E«003 nc 

AOE-OCO 1 9X403 r 0 0.10 708084 Propana 3.1E4002 nc 4.4Et003 nc 1.BEHW1 nc 16E«002 nc 

2<E4C0 1 7X407 t 0 ' 0.10 2313-388 Propargito 1.2E4003 nc 1 BEHXM nc 7.3E+001 nc 7.3E4002 nc 

3 0E4XO 2X-aB t 0 0.10 107-18-7 Piopargyi alcohol 1.2E*Oa2 nc 1.BE-KX)3 nc 7.3E4000 nc 7.3E4^CK)1 nc 

20E4XC 7064X0 1 0 aio 13840-3 Propa2a» 1.2E»003 nc 1.8E40O4 nc 7.3E*a)1 nc 7.3E+002 nc 

2(E-m 70E4O2 1 0 aio 122-00 1.2E4003 nc 1.BE4004 nc 7.3E+001 nc 7.3E«002 nc 

13E43Q2 136407 t 0 aio 00307-00-1 Propiconazole 7.SEf002 nc •1.1E+004 nc 47E8001 nc 4.7E+CK)2 nc 

1(E-CD3 116401 • 1 08424 Isopropylbenzcne (Cumano) 1.6E4002 nc 52E^2 nc 4.0EH)02 nc 8.6E«002 nc 

I0E4XS n 1X401 t 1 10005-1 n-Prepylbenzano 1.4E4002 nc 24E«002 sat 37E8001 nc 6.1E*001 nc 
2<£><Di h 2X>ni 1 0 0.10 57-55-8 Piopylene glycol 1.0E400S mai 1.0E+005 max 7.3E*aM IK 7.3E^005 nc 

'(£•<03 h 7X4C1 c 0 0.10 111-3M 4 3E4004 nc I.OE+OOS max 2 6E«003 nc 26E»004 nc 

7CE-001 » 9 764S1 • 0 0.10 107-083 Ptopytene glycol, monomethyl ether 4.3E4004 nc 1.0E«005 max 2 1E«003 nc . Z6E«004 nc 

246031 . B 66-033 1 IX-OE 1 886410 1 78080 Propylene oidde 1.9E4000 ca­ 9.1E4000 ca- 5.2E-001 ca- 2.2E-001 ca 

2tt-a3i 1 296401 1 0 aie 8133877-9 Puroutt 1.5E4004 rte 1.0E*005 max 9.1E»002 • nc 9.1EH)03 nc 

7 96-007 r 796407 r 0 0.10 81030081 Pydrin 1.&E4003 nc 2.2E+004 nc 91E+001 nc 8 1Etl)02 nc 

1CE-(03 106403 r 0 0.10 110081 Pyitfine eiE400i nc e.BE«002 nc 3 7E*{)00 no 3.6E«001 nc 

9S-004 99E-CD4 r 0 0.10 1398080 Qunslphos 3.1E4001 nc 4.4E*002 nc 1.aE»000 nc I.BEMWI nc 

1 ?E*«1 h 176*001 1 0 0.10 01-22-5 Quirtoane 4.1E-002 ca 2.1E.001 ca 5.6E-004 ca 5.6E-003 ca 

1.1E-C01 3 06-003 1 1E401 f 3X403 I 0 0.10 121-024 RDX (Cydontte) 4.4E4000 ca­ 2.2E»001 ca e.1E-002 ca 6.1E-001 ca 

sceos 3X402 > 0 0.10 10898080 Resmethrin 1SE«003 rte 2.6EHXM nc 1.1E*002 nc 1.1E+003 nc 

906-002 SX-OQ r 0 0.10 200-883 Ronnal 3 1E*003 nc 4.4E«004 nc 1.8E*0a2 nc 1.BE+003 nc 

406403 4X4m r 0 0.10 88784 Rotenona 24E«002 no 3.SEKI03 nc 1.5E*00t no I.SEHXn nc 

3S64D2 2X407 r 0 0.10 70987480 Savey 15E«003 nc 2.2E«004 nc 9.1E+001 nc 9.1E+002 nc 

SCEOfO 

S0E4CB 

so&oa 

0 0.10 

0 

0 0.10 

nS8408 

7783482 

B3O104 

SeleniousAdd 

Selenium 

Selenourea 

3.1E*002 

39E*002 

3tE*002 

nc 

no 

nc 

4 4E^3 

1.0E*004 

4 4E*003 

nc 

nc 

nc 1 1
 1 nc 

nc 

nc 

S.OE^OOO 3.bE-001 

006407 9X407 t 0 0.10 74X1403 Sethoxydim S5E*003 nc 7.0E^ nc 3.3E*002 nc 3.3E8003 nc 

SCC-OD 0 7440-224 3 9E*002 nc 1.0E»004 nc 1.BE+002 nc 3.4E-001 2.0E>000 

1 26^01 h soE-om 1 ITE-fOI 1 7X403 ( 0 0.10 122-380 Sintazine 4.tE*000 ca- 2.1E8001 ca S.eE-002 ca S.SE-001 ca 

4X403 4X-0a3 ( 0 0.10 2062823-0 Sodium ezide 2.4E*002 nc 3 6E»003 nc 1.5E+001 nc i:5E+002 nc 

3 7E-001 h 3X-002 i 7 7E4D1 c 3X4307 ( 0 o.to 148180 i:8E*000 ca 9.1E+000 ca 2.6E-002 ca 2.5E-001 ca 

2X-O08 1 7X4C6 t 0 0.10 n-740. Sodium fluoroacetete 12E«000 nc 1.SE«001 nc 7.3E-002 nc 7.3E-001 nc 

ix-aa3 1X40Q C 0 0.10 13718280 Sodium melavanadata 61E*001 nc B.8E*002 nc 3.7E*000 nc 36E^1 nc 

0X401 1 0 744O380 Strontium, stable 4.7E«IXM nc 1.0E«005 max 22E^004 . nc 

3X4D4 1 3X404 1 0 010 57-280 Strychnine t.SE^OOl nc 2.6E^002 nc I.IE^OOO nc 1:1E*X1 nc 

2X-00t 1 7X4301 1 1 1X480 Styrene 1;7Et003. sat 1.7E«003 sot 1.1E4003 IK 1.6E*003 nc 4.0E^CMM 20E-001 

3S6-CD7 1 796407 1 0 0.10 08871080 Systhane 1:5E^003 rte 2.2E8004 nc giE40oi nc g.1E*002 no 

IS&006 h 196*006 ti 0 003 1748010 2.3.7.e-TCDO(di0Kin) aoE-ooe ca 2.7E-005 ca 4.6E-006 ca 4.SE-007 ca 

Tx-om I 7X-0m I 0 010 34018181 Tabuthiuren 4.3E*003 nc e.2E«004 nc 2.eE8002 nc 2.6E«003 nc 

2X-OC33 2X41B 1 0 0.10 3388080 Tomephos 12EH)03 nc 1.SE«004 nc 7.3E+001 nc 7.3E»002 nc 

1X-C07 1 I.X4a2 r 0 010 9008-91-2 Terbadl 7.0E+002 nc T.1E»004 nc 47E+001 nc 4.7E*002 nc 
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7 0EOM 7.CE-(1M 1 0 aio •66D0-1OO NuSto; 43E«001 nc e.2E*002 nc ^6E•000 no­ 26£t001 nc 
3(COD SOEOQ r 0 0.10 32S3M3-0 Octabromodiphtnyl ether ieE4002 nc Z6E*003 nc 1.1E*001 ne 1;1E+002 nc 
SSOD 506022 0 0.10 2681-41-0 Odahvdr6l 357-tetr6nitre-1357- tetrazoane (HMX) 3.1E*003 nc 4.4E*004 nc 1.8E*002 nc 1.8E+003 nc 
2(Eoa 2CEOa f 0 0.10 iS3-ie-» Octomethy1p]rropho»phorBmide 1.2E4002 nc 1.8E*003 nc 7.3E*000 nc 7.3E+001 nc 
SCEOO &CEOQ f 0 0.10 1104408-3 Oryzatin 3.1E*003 nc 4.4E*004 nc 1.8E*002 nc 1.8E*003 nc 
&OEon &CCOS c 0 0.10 IMOOOOO Oiediazon 31E*002 nc 4.4E*003 nc 1.eE*001 nc 1.8E*O02 nc 
2SEOQ 2SEOB t 0 0.10 23133-234 Oxamyl 1.5Et003 nc 2.2E*004 nc 9.1E4001 nc 9.1E*002 no 
iOE-aa 306 OD 1 0 0.10 423744»0 Oiythjorlen 1.8Et002 nc 2.6E*003 nc 1.tE*001 nc 1.1E*002 nc 
I3EOC 13EOS 1 0 0.10 7873fr024 Padobutrazol 7.9£*002 nc 1.1E*004 nc 4.7E*60i nc 4.76*002 nc 
4SE-(m 4 56-003 0 0.10 4686-14-7 Paraquat 27E»002 nc 4.0E4003 nc 1.66*001 nc 1.6E*002 rw 
acE-om eoE-cn 0 0.10 56-38-2 Parathion 3.7E4002 nc 5.3E*003 nc 2.2£*001 nc Z2E*002 re 
S.CEOQ 5CE-ba2 0 0.10 1114-71-2 Pebulate 3.1E*003 nc 4.4E*004 nc 1.8E*002 nc 1.BE*003 nc 
40EOR 4 06-002 0 0.10 4O407-4M Pondimettwnn 2 4E+003 nc 3.5E*004 no 1.5E+002 nc 1.5E*003 nc 

2 3600 h 2 3EOD f 0 0.10 87-643 21E+0bl CO 1.1E*002 ca 2.0E-001 ca 2 9E*000 ca 
20EOB 2iE-a» t 0 0.10 32534014 Pantabromodiphenyl ether 12E4062 nc 1:8E*003 - IK 7.3E*000 nc 7.3E*001 nc 
eCEOM • 06404 I 0 0.10 e064>« Pontachlorobenzefto 4.9E4O01 nc 7.0E*002 nc 2.gE*000 nc 2.96*001 nc 

2E.oai n 

12E01I 1 

ICEOD 

30EOI7 

leE-ODI 

12EOt1 

• acEOQ 

aoEon 
1 

t 

0 

0 

0.10 

on 
82-600 

67060 

Pontachloronilrobanzene 1.9E«^000 
30E+000 

ca* 
ca 

9.SE*000 
1.1E*001 

ca 
ca 

2eE-002 
S.eE-002 

ca 
ca 

Z6E-001 
5.66-001 

ca 
ca 3 06-002 1 06-003 

5CE-004 0 76014O0 .3.9E'»001 nc rOE*003 nc 1.8E*001 nc 
SOEOQ 1 906-002 I 0 0.10 S264S03-1 Permethrm 3.1E+003 nc 4.4E*004 nc 18E+002 no 1.86*003 nc 
39EOI1 1 2SEO}t f 0 0.10 13884404 Phonmedipham 1SE^004 nc 1.0E*005 max 9 1E*002 nc 9.16*003 nc 
ec&ooi • • OEODI < 0 o.to 10645-3 Phortoi 3.7E-K)04 nc 1.0E*005 max 2.2E*003 nc 2.26*004 nc 1.06*002 5.0E*000 
2.CE-0O3 20E41O 1 0 ato 8244-2 1.2EHXr2 no VBEtOOa nc 73E+000 nc 7.36*001 nc 
eOEOB . • 06003 f 0 o.to 10645-2 m-Phenytenadtamioo 3 7E4002 nc 53E+003 nc 2 2E*001 nc Z2E*002 nc 
ite-001 tK4D1 1 0 0.10 108404 1.26*004 nc 1.0E*005 max 6.9E*002 nc 6.96*003 nc 
scEoa ' • OE-ooe 0 o.to 82-364 Phenytmefcurlc acetate 4.0E+000 nc 7.0E*001 nc 2.9E-001 nc 29E*000 nc 

13EOn h ISEOS t 0 aio 8043-7 2-Phenytphenol 2.5E*0d2 ca 1.3E*003 ca 3.SE*000 ca 3.56*001 ca 
7CEOM h 2 06-004 0 0.10 288484 Phorate 1.2E*001 nc 1.8E*002 nc 7.3E-001' nc 7.36*000 nc 
7CEOI7 206ac 0 0.10 732-114 Phosmet- 1.2E*003 nc 1.8E*0O4 nc 73E*001 nc 7.3E+002 no 
ICC-OM h • GE-OB i 0 0.10 780641-2 Phosphine 1.8E*001 nc 2.6EH}02 nc 3.1E-0G1 nc 1.16*001 nc 

2SE-OD3 1 708436-3 Phosphoric acid 1.0E*001 nc 
3CE-aB • 0 7723-144 Phosphorus (whfto) i.eE*ooo nc 4.1E4001 nc 7.36-001 nc 
ICEHXO h lO&OOO t 0 0.10 100-314 p-PhthaBc acid 61E*004 nc 1.0E*005 max 3.7E*003 nc 3.66*004 nc 
zcE*as 34E-0D2 h 0 0.10 8S444 Phthafic anhydride 1.0E*005 max i.OEtOOS max 12E+002 nc 73E*004 nc 
TCEOS ' 706-002 t 0 0.10 181643-1 Picteram 4.3E+003 nc 6.2E*004 nc ZeE*002 nc 2.66*003 nc 
I.CEOB 1 11E-002 ( 0 0.10 23S0641-1 Pirarupttos-methyl 6.1E*002 nc e.8E*003 nc 3.7E*001 nc 3.66*002 nc 

IBE'QDO h 7.CEOB h &tE*OCO r 7IX4DB 1 .0.10 Polybrominated biphonyh 5.6E-002 ca" 2.8E-001 ca' 7.6e-004 ca' 7.66-003 ca' 
2<E>CD0' 1 20E<0» 1 0 O.K 1336364 Z2E-00i ca 1.0E*000 ca 34E-4)03 ca 3.46-002 ca 
rjc-cn t I.CE06 i 7JMa 1 706405 I 0 0.14 13674-11-3 ArodorlOie 3.9E*000 nc Z9E+001. ca" 96E-002 •ca" 966-001 ca" 
iW'onB 1 UE*C» i 0 0.14 1110420-3 Aroderiai 22E-001 ca 1.0E*000 ca 3.4E-003 ca 3.46-002 ca 
MC*«a 1 UE*«M 1 0 0.14 11141-164 Aroclor.1232 2.2E-001 ca 1.0E+000 ca 3.4E-003 ca 3.46-002 ca 
ixMoo r ioc*cn i 0 0.14 53406214 Aroclor1242 2.2E-001 ca 1.0E*000 ca 3.46-003 ca 3.46-002 ca 
toc*on t L«C*«0 i 0 0.14 12073-264 Aroctor;1248 22E-001 ca 1.0E*000 ca 3.4E-W3 ca 3.46-002 ca. 
UE^ 1 - ICE-OOS ' t.ac*«n » 206405 « 0.14 11007461 Aroc(or1254 Z2E-001 ca" 1.0E*000 ca* 3.4E-O03 ca' 3.46-002 ca* 
10«*«0 1 Lec*«ee 1 0 0.14 11006424 Aroclor1260 2.2E-001 ca 1.0E*000 ca 3.4E-003 ca 3.4E-002 ca­

0.13 Polynuclear aromatic hydrocarbons (PAHs) 
atEoc ' • [E4CB ' 1 06324 3.7EH)03 lie 3.8E+004 nc Z2E*002 nc 3.7E+002 ne 5.7E*002 --, 29^001 
lOE-ai I 306401 f 1 126167 Anthracene 2.2E4004 : nc 1.0E*005 max 1.16*003 nc 1.86*003 nc 1.2E*004 5.9E*002 

7 3E-00I n IIE-OOI r. 0 0.13 Benztalonthracene e.2E-001 ca 2.dE*000 ca 2.2E-002 ca 9.26-002 ca 206*000 8.0E-002 
7 3E-»1 n 

7 3E-aO n 

3 1EOI1 

31EOS : 0 

0 

0.13 

0.13 

205462 

207-064 

aenzo[b]tluorantheno e2E-001 
6.2E*000 

GO 2.9E*000 
2 9E+001 

ca 
ca 

2.2E-002 
2.2E-001 

ca 
ca 

92E-002 
9.26-001 

ca 
ca 

5.0E*000 20E-001 
4:0E*001 206*000 

'VAL-Wodlfied PRO- (PEA. 19»4) e.iE-ooi 
r.s*an i HEHKC " 0 0.13 56324 eenze(a]pyr6ne 

-CAL-Modifiod PRO- (PEA, 1994) 
e2E-002 ca 2.9E-001 ca 2.2E-003 ca 9.26-003 

156-003 
ca 8.0E*000 iOE-001 

t 
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l.OE-CU , 2£E-CB4 , 0 0.10 6001-6 Dimsthoate 1.2E4001 nc 1.eE-»(W2 nc 7.3E-001 nc 73E*000 nc 
i*eaE fi IC-COC i 0 0.10 IIMD^ 3,3'-^}imelh(nyt)emidine 35E4001 ca 1.8E«002 ca 4.8E-001 ca 48E*000 ca 

STEOB r 676-DEB , t 134^ DimethyUrnna 6.7E-002 nc 2.SE-001 nc ZIE-OGQ nc 35E-002 nc 
20E4O3 i 2(E4m , 0 0.10 131-00-7 r4^4-Oimethytanan« 1.2E4002 nc r8E4H)03 nc 7.3E4000 nc 7.3E*001 nc 

?!e-aji it /SE-CDI 0 0.10 0300-1 2.4-OimeU)ylanine 6.5E-001 ca 33e4000 ca 90E-003 ca 90E-002 ca 
»«E401 h saE-001 0 0.10 3143000-4 2,4-Oimat2iylan2ine hydrochlond* e.4E-001 ca 4.3E+000 ca 1.2E-O02 ca 1.2E-O01 ca 
OS'COD h 926^ 0 0.10 11003-7 S.3E-002 .ca 2.7E-001 ca 7.3E-0(M ca 73E-003 ca 
7.SE*C1D • 

37£.a]l • 

356*00) 

376*{l]l 

0 0.10 

0 0.10 

57-14-7 

540-700 

l.l-Dmethylhydrazine 1.9E-001 

1.3E-002 

ca­ 8.5E-001 

e.7E.002 ca 

I.9E-003 

1.eE-004 

ca 

ca 

26E-0a2 

1.8E-003 

ca 

ca 
1CE401 r. ' 866-00 0 0.10 »1^3 N.rM3mthyttonnafnide e.iE+oos ne 88E«004 nc 3.1E«001 nc 36E*003 nc 

ICE4m 

lO&OC 

lOE-CO 

JCE-OES 

1 

t 

0 010 

0 010 

1Z3-000 

105070 

OvneUiylphertethylarrane e.iEi^ooi 

1.2E+003 nc 

8eE+002 

1.8E+004 

nc 

nc 

3.7E*000 

7.3E+001 

nc 

nc 

3 6E*001 

7.3E*0O2 

nc 

nc 9 0E*000 4.0E-001 

e(E-CM 6 EE-OEM t 0 010 570-30-1 3.7E+001 nc S.3E4002 no 2.2E4000 nc Z2E*001 nc 
icEoa 10E-OED 0 0.10 •oooo e.1E4001 nc SB£HX)2 nc 3.7E»000 nc 36E*001 nc 

IC&ODI h 106*001 0 0.10 131-11-3 Dmthylphthabto 1.0E^005 max 1.0EH)05 max 3.7E4004 nc 36E*00S nc 

lOE-OOt lEE-OM 0 0.10 13001O eiE4003 nc 6.6E4004 nc 3.7E40Q2 nc 3.66*003 nc 

2CE-OtO . 3EE-CO) 0 0.10 131-000 4.8-Dinitro-o-cycioh8)(yl phenol I.2E4002 nc 1.6E+003 nc 7.3E*000 nc 7.3E*roi nc 
40E-OCM n 4 0E-OM 0 010 S2S-200 1,2-Om4rob8(u»fle Z4E+001 nc 35E+002 nc 1.5E4000 nc 1.5E*001 . nc 

ICCmM . lOE-OEM 0 0.10 aoooo e.iE+ox) nc 8.BE+001 nc 37E-001 nc 3.6E*000 nc 
4(E^ 0 40E-OEH 0 0.10 100-35-4 2.4E4001 nc 3.5E4002 nc 1.5E*000 ne 1.5E*001 nc 
JOE-COS . 2064X0 0 0.10 SI-305 12E40Q2 nc 1.SE4003 nc 7.3E*000 nc 7.3E*O01 nc 3.0E-001 t.OE-002 

««E-U}1 I 6C40I . 0 0.10 25321-140 Dinitrotohjene mMure 7.2E-001 ca 3.eE4000 ca 9.9E-003 ca 9 0E-0a2 ca e.OE-004 4 0E-005 

JOE-OCQ 206-000 0 0.10 131-14-2 I.2E4002 nc 1.eE4003 nc 7.3E4000 nc 7.3E+001 nc 8.0E-004 4.0E-005 

lOE-CIS h 1064X0 0 010 008-30-2 2,6-OnOrotoluen« (also seo Dinttrotoluene rnbmire) e.iE4roi nc 8.6E4002 nc 3.7E4000 nc 3.6E+OOt nc 7.0E-004 3 0E.005 

1S-OCO 1CE4XD 0 0.10 B005-7 Oinoaeb e.iE+OTi nc 8.8EH)02 nc 3.7E+000 nc 3.6E*001 nc 

2(E-0O2 h SEE-OES 0 0.10 117040 dkvOctyl phthalate 1.2E4003 nc I.OE^ sat 7.3E+001 nc 7.3E*002 nc 1.0E*004 t.0E*0O4 

1.1E-C02 1 1 lE-cn r 0 0.10 12001-1 1,4-Oioxana 4.4E4001 ca 22E+IXI2 ca 6.1E-001 ca 6.1E+000 ca 

15£-aB h 156*006 h 0 0.03 1740010 OlESCin (2,3,7.S-TCDD) 3.eE-006 ca 2.7E-005 ca 4.SE-008 ca 4 5E.007 ca 

3CE-aB ' ICE-OES 0 0.10 057-51-7 Olphenamid 1 eE4003 nc 2.6E*004 nc V1E+002 nc 1.1E*003 nc 

7 5E-<1B . 2X43S 0 0.10 123-304 OlphefljrtaEnine 1.SE4003 nc Z2E^ nc 9.1EHXI1 nc 9.1E*002 nc 
tCE-CDI 1 7 76-021 • 0 0.10 122O0-7 6 1E-001 ca 3 1E+000 ca 87E-003 ca 8 4E-002 ca 

0<E-0D1 n OEE-dO 0 0.10 177OO0 Olphenyl sutfone 5SE«002 nc 7.6E^a nc 3.3E«001 nc 3.3E*002 nc 
2 7E-C03 1 7 264X0 0 0.10 8000-7 Olquat 1.3E*002 nc 1.eE4^3 nc 8.0E4000 nc 6.0E*001 nc 

aGe<(X» h aeE'CDD r 0 010 1037-37-7 Direct black 38 5.7E-002 ca 2.SE-001 ca 7.8E-004 ca 7eE-003 ca 
aiE«a» h a iE*<ix> . 0 010 2802-40-3 Diroct bhM 6 e.0E-0O2 ca 3.0E-001 ca 8.3E-004 ca 8 3E-003 ca 
SX'OO} h »3E*0D0 , 0 0.10 10071-800 Direct brown 95 5.2E-002 ca 27E-001 ca 7.2E-004 ca 72E-003 ca 

40E-005 i 4<E-0EB 0 010 300044 Dsulfoton Z4E4000 nc 3.5E4001 nc 1.5E-4)01 nc 1.SE*000 nc 

I0&0G2 1 1flE4XD 0 0.10 506-200 1,44)ithian8 6.1E4002 nc 8 8Et003 nc 3.7E»001 nc 3.6E*002 nc 

?oc-ao i 2CE4XO 0 0.10 33EM4-1 Diuroh 12E4002 nc 1.8E4003 nc 73E*000 nc 7.3E*001 nc 

4CE-am , 4IE4XO 0 0.10 3430-100 Dodine 2.4E4002 nc 3.SE4003 nc 1.SE«001 nc 1.SE*002 nc 

60E-aS 1 60E4XD 0 0.10 115-20-7 Endoiulfan 3.7E4002 nc 5.3Et003 nc Z2E«Q01 nc Z2E*002 nc 1.86*001 . 9.0E-001 

2.GE4a2 i 2EE4Xn 0 0.10 145-730 Enctothal 1.2E4003 nc 1.8E+004 nc 7.3E4001 nc 7.3E*002 nc 
3.CC4D4 1 3064X34 0 0.10 7^20-8 Endrin 1.8E4001 nc 2.eE4002 nc 1.16*000 nc 1.1E*001 nc 1.0E*000 5.0E-002 

s«e-ao I 206403 h 4260B 1 7 96-004 1 100000 76E+000 nc 2.6E4001 nc 1.0E*000 ne zoe*ooo nc 

&7E-003 , STH-QED 0 0.10 ioooe-7 1.2-Ep03(ybutan8 3.5E40Q2 •nc 5.0E4003 nc 21E*001 nc 2.1E*002 nc 
2SE-0D: I 7.5E-OQ2 0 0.10 7S0044 EPTC (S-Ethyl dipropyithiocarbamata) 1.5E4003 nc 2.2E4004 nc 91E*001 nc 9.1E*002 nc 

50E-am 1 5CE-0Q3 0 aio 16872070 Ethephon (2-ch)orD8thyl phosphonic acid) 3 1E*002 nc 4.4E*003 nc 1.eE*001 nc 1.8E*002 nc 

SCE-OM t SOE-OM 0 010 583-12-2 Ethkm 3.1E4001 nc 44E^002 nc 18E*000 nc 1.8E*001 nc 

4.CE-a01 h 5 7E4Xn 0 ato 1I00O5 - 2-Ethoxy8thanol 24E+004 nc 1.0E4005 max Z1E*002 nc 1.SE*004 nc 
SEE-001 h 3EE4D1 0 010 111-158 2-Ethoxyethanel acotate 1.8E4004 nc 10E4005 max 1.1E*003 nc 1 1E*004 he 
a.cE-col , 9EE-EXn 1 141-700 Ethyl acotato I.SEMXM nc 3 7E4004 sat 3 3E*003 nc S.SE*003 nc 

as-ocD t> 4 86-000 . 1 14(3000 Ethyl acrylate Z1E-001 ca 4.SE-001 ca 1.4E-001 ca - 2.3E-001 ca. 
ICE-ODI 7 964X11 1 100-41-4 Ethylbenzene 2.3E4002 sal 2.3E+002 •at 1.1E*003 nc 1 3E*003 nc- 1.3E+001 7.0E-001 

u€-oai i> 4 EE-EDI " ufroas • 286*000 1 75O00 Ethyl chloride lOE^OOO ca e.SE4000 ca Z3E+000 ca 4.eE*000 ca 
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3(E-aoi n aCE-octi r 0 0.10 10»-7fr4 Ethyteno qmohydrin 1.8E+004 nc 1.0E+005 max 1.1E+003 nc 1.1E+WM nc 
joean t» 20E-CD2 t 0 0.10 I07-1» Elhytens diamine 1.2E*003 nc 1.8E»004 nc 7.3E«001 nc 7.3E«D02 nc 

206HB0 1 aOEKOO t 0 0.10 10T*2a<1 Ethytona glycol I.OE^OOS max 1.0E>OOS max 7.3£«003 nc 7.3E40O4 nc 

S7E-0a3 r 5TE-OD h 0 0.10 11I-70-3 Elhylena glycol, monobutyl ether 3SE«002 nc 5.0E«003 nc Z1E«001 nc Z1E4^D02 nc 

HE'OOO " aiE-001 K 1 75-21-e Ethylene oxide 1.4E-001 ca 36E-001 ca 1.9E.O02 ca Z4E-002 ca 
IIE-OOI A aCE-OS i 1.1E-(D1 1 aOEOB t 0 0.10 9046-7 Ethyfena thiourea (ETU) 4.4E4000 ca" 2.2EH)01 ca** 6.1E-002 ca** 6.1E-001 ca** 

2CIE4D1 1 2CE-<I01 1 i 60-2B-7 Ethyl ether 1.8E4003 •at 1.8E*003 sat 7.3E4002 nc 1.2E+003 nc 

acsoD h 90E-002 ( 1 87-83-2 Ethyl methacrytata 1.4E4002 sat 1.4EH)02 sat 3.3E«002 nc S.5E4^002 nc 

IS-OCS i ICEOOS ( 0 0.10 2104444 e.iE-ooi nc B.8E+000 nc 3.7E-002 nc 3.6E-00t nc 

aoEMn 1 30EHD0 ( 0 o.to 04-724 Ethylphthalyl ethyl glycoiate I.OEHWS max 1.0EH)0S max 1.1E«004 nc 1.1E4^005 nc 

acE-oos • as-om r 0 0.10 101200440 Expma 4.e£*002 nc 7.0EH)03 nc 2.9E«00t nc 2.9E«002 nc 

2SE4XM ) 3K-CM > 0 0.10 2222482-8 Eenamiphos 15E*001 .nc Z2EHI02 nc 9.1E-O01 nc 9.1E+000 nc 

laE-oc t 13E-Oa2 1 0 0.10 2164-17-2 Fhjometurcn 7.9E40(n nc 1.1E*004 nc 4.7E«001 nc 4.7E4^002 nc 

aiE-0D2 1 0 0.10 18804 46 0 Flouride 3.7E*003 nc S.SEHXH nc 2 2E*^003 nc 

S(E-OCa r aosos r 0 0.10 S97544D4 FhJoridone 4.8E4003 nc 7.0E4004 nc Z9E«002 nc Z9EH»3 nc 

2CE4XD 1 aOE-OB r 0 0.10 S042SO1-3 Fhirprimidel 1.2E+003 nc 1.8EKI04 nc 7.3E»00I nc 7.3EH)02 rK 

6IE4CS 1 aOEOB c 0 0.10 08S32444 Fhitolanil 3.7E»003 nc S.SEHXM nc Z2E*002 nc Z2E+003 nc 

ICEOQ 1 10E-aC2 f 0 0.10 69404O44 FhJvaEnatB eiE*oa2 .nc 8.eE4003 nc 3.7E»001 no '3.6E+002 nc 

3E4XO 1 1IE^»1 • aa-oo r 1CE-C01 ( 0 0.10 133-07-3 Folpet 1.4E+002 ca* 7.0E+002 ca 1.9E»000 ca 1.9E»001 ca 

ISEOK 1BE-C01 r 0 0.10 7217402-0 zeE4000 ca 1.3E+001 ca 3.5E-002 ca 3.5E-001 ca 

2GE-aa) • aOEOQ ( 0 0.10 044-23-6 Fonofos I.2E+002 nc i.BE^ooa nc 73E»0(» nc 7.3E+1)01 nc 

liEon 1 4CE«I2 . 0 0.10 soooo Formeklehyda 9.2E4003 nc 1.0E+005 nc 1.5E-001 ca S.SE«003 nc 

2CE^ h 2<£aao a 0 0.10 04-146 FormiO^ I.OE+OOS max 1.0E+005 max 7.3E+003 nc 7.3EHM)4 nc 

i<E«ax) 1 aCEaCOO f 0 0.10 39144344 Fosetyt-al 1.0E*005 max I.OEHWS max 1.1E»004 nc I.IEHWS nc 

lOE-om • 10E403 t I 110004 Furan ZSEHXN) nc e.SE4000 nc 37E*000 nc e.iE^ooo ne 

SflEKDO h a«'00o r 0 0.10 67-444 FurBZoBdofte 1.3E-001 ca esE-ool ca 1.8E-003 ca 1.8E-002 ca 
aCE-OQ] 1 14E-C02 n 0 0.10 6401-1 Furfural 1.BE4002 rtc Z6E+003 nc 5.2E+00t nc 1.1E+002 nc 

iCE*(D1 r. SCEHU1 r 0 0.10 S31-624 Furium 9.7E-003 ca 4.9E-002 ca 1.3E-004 ca 1.3E-003 ca 
3<E-as a{E«D I 0 o.to (ITiCiTI ffi 0 1.6E+001 ca 8.2E»001 ca Z2E-001 ca Z2E+000 ca 

4QE.a04 1 4<E-CU < 0 0.10 77162-82-2 Z4E4001 nc 3.5E+002 nc 1.SE4^000 nc I.SEHMI nc 
4IE-(1M 1 2aE-€C4 n 0 0.10 76444-4 GlycidaUehyde Z4E«^001 nc 3.5E4002 nc t.OEf^OOO nc ISEHUI nc 

lOE-Orl i 10E-CD1 r 0 0.10 1071-034 Glyphosete 6.1E4003 nc 8.BE-H)04 nc 3.7E«002 nc 3.6E-»003 nc 

SS-ODS 1 SflE-006 r 0 0.10 69004443 Haloxyfop-methyl 3.1E*000 nc 4.4E4001 nc 1.6E-001 nc i:8E«000 nc 

13E41B • 13E-CIU < 0 o.to 76377-27-3 Harmony 7.8E4002 nc i:iE4004 nc 4.7E4001 nc 4.7E4002 nc 
4SE*<nO 1 S(E-aD4 1 46E^ 1 aCE-OM r 0 0.10 74446 Haptachtor ca S.SE-OOl ca 1.5E-003 ca 1.5E-002 ca 2.3E«001 t.OE+000 

aiE'Coo 1 isEoa i ' giEHOD i 13E-OOB 1 0 0.10 1CQ447-3 Heptachlor epoxide 5.3E-002 ca* Z7E-001 ca* 7.4E-004 ca* 7.4E.003 ca* 7.0E-001 30E-0O2 

2CE0Ca i 2GE-0a3 a 0 o.to 67-841 1.2E4002 nc 1.BE«003 no 7.3E«000 nc 7.3E*001 nc 

i«E<on 1 aOEOM i 1.6E^ 1 aflE-0D4 t 0 0.10 11474-1 Hexadtlorobenzene 3.0E-4}01 ca -I.SE^OOO ca 4.2E-003 ca 4.2E-002 ca ZOEHWO 1.0E-001 

7.«&ao 1 2DE4IM t» 7.aE-C02 i 2<E-aM t 0 0.10 07-643 Hexachlorobiitadiene 6.2E4000 ca" 3.2E+001 ca** 8.e£-0(Q ca** 8.6E-001 ca** ZOEHMM) 1 OE-001 

fiX'OOD 1 eXKDO 1 0 0.04 314048 HCH(8lpha» 9.0E-002 08 5.9E-001 ca 1.1E-003 ca 1.1E-002 ca 5 0E-004 3.0E-005 
TaE'Oz) 1 i.K'oao » 0 OiM 314447 HCH (beta) 3.2E-4K)1 ca Z1E+000 ca 3.7E-003 ca 3.7E-002 ca 3.0E-003 1 OE-004 

13£.aD h 3GE^ i i.ae^ ( 1{E4M i 0 0.04 S4840 HCH (gamma) Lindane 4.4E-4}01 ca*. ''ZQE^OOO ca S.2E-4)03 ca S.2E-002- ca 9.0E-4)03 S.OE-004 

tE'OS 1 is«{ni a 0 004 604741 HCH-technica) 3.2E-001 ca Z1E*000 ca Z8E-003 ca 3.7E-Ota ca 3.0E-003 1.0E-004 

7(E40> 1 aiE-ooa h 0 0.10 77-47-4 42E+002 ne 5.9E4003 nc 7.3E-002 nc ZeE«002 nc 4.0E4002 2.0E«001 

SS'dD 1 4.eE*aB. 1 0 OlO 19404-743 Hexachlorodbenzo-p-dioxin mixture (HxCOD) 7.BE-OOS ca 4.0E-004 ca 1.SE-006 ca 1.1E-005 ca 

14E-OS .1 i.0E-(m 1 t4E407 t lOE^ I 0 010 67-72-1 35E+001 ca** i:aE«oo2 ca** 4.6E-001 ca" 4.8Et000 ca" 5.0E-001 Z0E.002 

aCE-OM ) aCEOM 1 0 O10 70304 i.eE«ooi nc 2eE4002- nc i:iE*ooo nc 1.1E»001 -nc 

i.iE-eoi 1 aoEoa i 1 iE-OII r 1QE-CC3 t 0 0.10 121-82-4 Hexahydr4l.3.S-trinitro-1i3.5-triazlne 4.4E*000 ca* 2 2E«001 ca 61E-002 ca e.iE-ooi ca 

29SaH r 2.9E-da6 1 0 0.10 SZ2044 1.7E-001 nc 2.SE4000 nc 1.0E-002 nc 1.0E-001 nc 

as-cm h 

aa&oD2 I 

aTE-OB i 

aaE4C2 r 

1 

0 0.10 

11044-3 

S1234042 

n-Haxana 1.1E4002 

Z0E«OO3 

sat 

-nc 

1.1E+002 

Z9E4004 

oat 

nc 

Z1E4002 

1.2E*002 

nc 

nc 

3.5E«002 

1:ZE«D03 

nc 

nc 

3(&oao 

aoE-on 1 

ITEtOJI 

57E-aJ3 1 

2.9E-0(M i 

0 0.10 302O1-2 

7647-010 

7783044 

Hydrazine, hydrazine sulfate 

Hydrogen chlonde 

Hydrogen sulfide 

1.6E-4XI1 ca 8.2E-4)01 ca 3.9E-004 

Z1E«001 

1.0E4000 

es 

nc 

nc 

Z2E-002 

1:1E+002 

ca 

nc 

f 



8 JSUUCKEft 
t 

: i^lRIS nsNCEA hsHEAST y=VWTWDRAVMN o»Othw EPA DOCUMENTS f«ROUTC EXTRAPOLATION c«=CANCER PRO ng»NOHCAMCEH PRG —t^SOtt. SATURATION mmgCEIUNQ UMIT 

2 0E-a(1 206-001 r 0 0.10 iaMi-8 Cyctohuytamino 12E«004 nc 1.0E*005 max 7.3Et(»2 nc 7.3Et003 nc 

SCE-OD SDE-Oa 1 0 OlO aaoBMM 3.1E*002 nc 4.4E*003 nc I.BE^DOI nc V8£*002 nc 

lOE-OOJ KE-OS ( 0 0.10 S23t»<l7-a Cypenn«Jum d.1E«002 nc 8.8E»003 nc 3.7E+001 nc 3.6E*0O2 nc 

7S€-aD 7S-oa3 ( 0 010 6631$-77-a CyiomazFiB 46E»002 nc e6E»003 nc 27E*001 nc Z7E+002 nc 

108402 1(EOS • 0 0.10 ie6l-3M Dacthol 6.1E«002 nc • 8.8E4003 nc 37E+001 nc 3.6E*002 nc 

aceos 3<E4a7 c 0 0.10 7S«»4 Daiapon iaE*003 nc Z6E+0O4 no 1.1E«002 nc i.iE^ooa nc 

2 58-007 2 9E402 < 0 010 3991V41-0 DanAol 1.SE«003 nc 2 2e*004 nc 9.1E*001 nc 0.1E+002 nc 

?4a<xii 7 4E401 0 009 7^S44 ODD 24E»000 ca i./E+OOl ca 2.6E-002 ca 2.BE-001 ca 1.6E«^001 8 0E-001 

3«aii , 3C-001 0 003 T3-554 DDE 1.7E+000 ca 1.2E4001 ca 2.0E-002 ca ZOE-OOI ca 5.4E*001 3 0E«000 

3 4E4D1 5CE4D4 3«-001 ac-OM r 0 003 5029-3 DOT 1-7E»000 ca' 1.2E*001 ca' 2.0E-002 ca' 2.0E-001 ca' 3.2E«001 2.oe«ooo 
lOE-oo: 106402 r 0 010 t1«3-1»« Docabromodiphanyl ethor 61E*002 nc 8.6E'003 nc 3.7E«001 nc 3.6E^002 nc 

4 DE-OB 4(E-aa I 0 0.10 B085-45-3 Demeton 2-4E*000 nc 3.SE«001 nc 1.SE-001 nc I.SE'OOO nc 

e lE-nu h a IE-OS 0 0.10 2903-19^ Dlaltato e.oE«^ooo ca 4.0E4001 ca 1.1E-001 ca 1.1E*000 ca 

OCE-OM 90E404 r 0 010 XO-4t-5 Dtazinon 5.SE«001 nc 7.9E*002 nc 3.3E*000 nc 3.3E*001 nc 

4CE-0D} 408-003 r 1 132-044 Dbenzofuran 2-9E«002 nc S.1E»003 nc 1.5E*00t nc 2.4E«001 nc 

10E-0D3 1CEOS r 0 O10 I0947-0 1,4-Oibromobonzan4 e.1E*002 nc S.fiEHMS nc 37E*(W1 nc 3.6E*002 nc 

ac-on i 2 DE-OS a«-on ItE-OB t 1 13449-1 I.IE^OOO ca 2.7E«000 ca e.OE-002 ca 1.3E-00t ca 40£-<I01 2.0E-002 

1<6-0CD „ 5 7E-aB 2 48403 5 78405 1 1 89-134 4.5E-001 ca" 4.0E*000 ca" 2.1E-001 nc 4eE-002 ca" 

-CAL-Modifiad PRG" (PEA, 1W4| e.OE-002 B.6E-004 4.7E-003 

«SE«CEn 578405 7.TE401 I 578405 h 1 10O434 l,2-DS)fOfn3ethana e.9E-003 ca 48E-002 ca' 6.7E-003 ca' 7.6E-004 ca 

1CC4D1 1{E4D1 1 0 o.to 94-74-2 DiMityl phthatato 6.1E+003 nc e.eE*oo4 nc 3.7E*002 nc 3.6E«003 nc 2.3£»003 2 7E*002 

3GE-aa 308402 1 0 o.to 181S-0M Dicamba 1.6E+003 nc 26E^004 nc 1.1E+002 nc 1.1E+003 nc 

9 (£-002 

•.MS4M 

578402 

aMM»4 

r> 1 

r 1 

BMOI 

541-73-1 

1.2-Oichlorob4nzene 

1.3-Oichlorobetuene 

3.7E+002 

1.3E+001 

oat 

nc 

37E*002 

5.2E*001 

•at 

nc 

2.1E*002 

3 3E«000 

nc 

nc 

3.7E*002 

5.SE4000 

nc 

nc 

1.7E»001 9.0E-001 

2«-an r, t-OSMl 2 2E403 n 2008-OS 109-49-7 1,4-Oichlorebeiueno 3.4E»000 ca e.lE+000 ca 3 1E-001 ca 5.0E-001 04 2.0E+000 1.0E-001 

«K-COt 4SE4D1 , 0 010 01-04-1 3,3-OKblorobenzidina 1.1E+000 ca S.SE^OOO ca 1.5E-002 ca 1.6E-001 ca 7.0E-003 3.0E-004 

• 3E<aao , SaE'OOD r, 1 704-414 t,4-Oicbloro-2-4uteiie 7.8E-003 ca 1.8E-002 ca 7.2E-004 ca 1.2E-003 ca 

2(c-aoi 5 784C2 h 1 79-714 Dlchlorodifluoromethane 6.4E4001 nc 3.1E*002 nc 2.1E»002 nc 3.gE«002 nc 

1(£401 14E401 h 1 70444 l.t-Dicbloroethane 5.9E+002 nc 2.1E*O03 nc 5 2£*002 nc 6.1E*002 nc 2.3E«001 1 0E«000 

9 IE-OS 5CE-002 9 18-002 , 14E403 n 1 10740-3 1,2-Dicbloroethan« (EDC) 3.5E-001 ca' 76E-001 ca' 74E-002 ca' 1.2E.001 ca* 2.0E-002 1.0E-003 

6 0E-Cni S(E-003 laE-OOi , BCE-Om t 1 75464 5.4E-002 08 1.2E-001 ca 38E-002 ca 4.6E-002 ca eOE-002 3.0E-003 

IQE-OS 108402 ( 1 19049-3 4.3E«001 no 1.6E»002 nc 3.7E4001 nc 6.1E«^001 nc 4 0E-001 2.0E-002 

2CE4Q2 208402 f 1 1SOOOO 1.2-O)ctitoroethytene (trans) 6.3E*001 nc 2 1E+002 ne 7.3E»001 nc 1.2E*002 nc 7.0E-001 3.0E-0D2 

a(E4ai acE-ooa ( 0 0.10 13043-2 2,4-Oichbrophenol 1.8£«002 nc 2.6E»003 nc 1.1E4001 nc 1.1E4^002 nc 1.0E«000 5.0E-002 

• QE4m a 08403 ( 0 010 04424 4-(2.4-Oichlorophenoxy)butync Add (2.4-DB) 4.eE*002 nc 7.0E+003 nc 2.BE4001 nc 2.9E«002 nc 

IDE-OS 108-002 ( 0 009 04-79-7 2.4-01chlorophenoxy»»tic Acid (2,4-0) 6.9E4002 nc 1.2EHXM nc 37£«001 nc 3.6E+002 nc 

ee&occ t 1.IE400 aaE-002 c 1.18403 • 1 70474 1.2-OichloropfDpaoo 3.6E-001 ca' 7.7E-00t ca' 9.9E-002 ca' I.BE-OOI ca' 3.0E-002 1.0E-003 

it&an h 3(E-004 13E4m h 578-003 943-704 1.3-Dichloroprop«n« e.2E-602 ca 1 8E-001 ca S2E-002 ca 8.1E-002 ca 4.0E-003 2.0E-004 

ICE-OS 308403 ( 0 0.10 018-204 1.W«CI02 nc 26Et003 nc 1.1E«001 nc 1.tE4002 nc 

:eE-ODi SIE-OM 2«E401 ( 1«40« • 0 010 02-73-7 OicblorvDa 1.7E+000 ca' B.SE«000 ca* Z3E-002 ca' 2.3E-001 ca' 

4 4&0D1 . 44E401 ( 0 010 119-302 DiCOfDi' 1.1E+000 ca S.6E+000 ca 1 6E-002 ca 1.SE-001 ca 

lOE-OB 5 78-005 h 1 77-704 Dicyctopantadiena 6.4E-001 nc 1.6EH)00 nc 2.1E-001 nc 4.2E-001 nc 

• 50E-OB IBE'CO) 1 S(E405 ( 0 O10 0M7-1 Dietdrtn 3.0E-002 ca 1.5E-001 ca 4.2E-004 ca 4.2E-003 ca 4.0E.003 2.0E-004 

STE-on 5 76-003 h 0 0.10 112444 Diethylena glycot, monobutyl etber 3 5E+002 nc S.OE^OOS nc 2.1E»001 nc 2 1EK)02 ne 

20E-0a) 3(EH1S ( 0 0.10 111404 Diethytona glycol, monoethyl other 1.0E+005 max 1.0E+005 max 7.3E»003 nc 7 3&»004 nc 

t.lE-OS i.iE4m 0.10 017444 Diethytformamide 6.7E+002 nc 8.7E+003 nc 4.0E*O0t nc 4.0E*002 nc 

ITE-OU 1 aoE-ooi 1 26403 c asoji 1 0 0.10 toozo-i 4.1E*002 .ca 2.1E4003 ca 56E4000 ca 5.eE«001 ca 

EOE-ODI BCE-QDI ( 0 O10 0440-2 Diethyl phthalate 4.gE«004 nc i.oe*oo5 max 2 9E4003 ne Z9E»004 nc 

4TE>(m h 4TE«<m , 0 0.10 5643-1 Olethytatabestrol 1.0E-004 ca 52E-004 ca 1.4E-00e ca 1.4E-005 ca 

aoE-OD: a[E4a7 ( 0 0.10 43233-404 Oifeflzoqual (Avenge) 4.gE4D03 nc 7.0E4004 nc 2.9E*002 nc Z9E4003 ne 

2aE-as 2[E4Ca . ( 0 0.10 35307-304 DiftubenzuriHi 1.2E4003 nc 1:BE»004 nc 7.3E+001 nc 7.3E+002 nc 

1 1E^ 1 lEHDI 1 1 70-374 1,1-DifluoroethBne 4.2E4004 nc e9E+004 nc 

a DE-OS BQE-OS 1 0 0.10 144O704 Dnsopfopyl methytphDsphonata 4.8E4003 nc 7.0E4004 nc 2.9E+002 nc ZgE4003 nc 

3 08402 2CE4m 1 0 0.10 S628044-7 Obnethipin 1.2E*003 nc 1.6E*004 ne 7.3E4IXI1 nc 7.3£*002 nc 



: Pims n«HCEA h»HEAST r=V>rrHDRAV\»< o=OBw EPA DOCUMENTS r^OUTE BORAPOLATION carCAHCER PRG nc=HONCANCER PRO -t^lLSATURATION fw^EIUNG UMfT 

2C-aD h ZCE-OD c 0 0.10 TB-lt-O ChlorDacetic acid 12E4002 nc 1.8E+003 i— is<-ssiafi»jnr*Hssw 

7.3E4000 

tiftismssfsssp 

nc 7.3E4l)01 nc 
a6E-0D6 t BC-aOB 1 5S2-27-4 2-Chloroae8tophenon« 3.3E-002 nc I.IE-OOl' nc 3.1E-002 nc 5.2E-002 nc 
40E-CDa. 4(E.OB t 0 0.10 10047-0 4-Ctibroani&ie 2.4E4002 nc 15E4003 nc I.SE+OOl nc 1.5E+002 nc 7.0E-001 3.0E-002 
zc-os i.isae • 1 iooao-7 Chbrobeiucne 1.SE*002 nc S.4E40O2 nc 8.2E4001 nc ^^B*0Q2 nc I.OE+OOO 7.0E-002 

27&0CI1 h ZC&OB I 3rE40l h ZCEOB r 0 0.10 OlO-tVO i.eE^ooo ca 9.1E*000 ca 2.6E-002 ca Z5E-001 ca 
ZS-CDI h 2CE-OZ1 r 0 0.10 74-11-3 p-Ctibrobenzoic add 1.2E40O4 nc 1.0E+OOS max 7.3E4002 nc 7.3E+003 nc 
ZOE-OS h 2CEOS 1 0 0.10 OOM O-Chtorobanzotrinuorida 1.2E4003 nc 1.8E40O4 nc 7.3E4001 nc 7.3E+002 nc 
ZO&OOI h ZIEOB h 1 12MM 2-Chbro-1,3-tHitadiena 3.eE4000 nc 1.2E40O1 nc 7.3E+006 nc 1.4E+001 nc 
4(E-(D1 h ac-on r t 10»«»-3 1-Chlonzbutana 4eE*002 sat 4eE4002 sat V5E4003 nc 2.4E^I}03 nc 
tc*aoi r l4EKOt 1 1 7MM 34E4062 sat 34E4002 sat 5.2E4004 nc 8.7E4004 nc 

uun • 

i4E*ai 

4CE4D1 

t 

n UCM 

i4E*ocn 1 

r 2aE*cao 1 

1 

1 

7»4&« 

7MM 

3.4E4IW2 

3.0E4000 

sat 

ca 

3.4E4002 

6.5E4000 

sat 

ca 

5.1E4004 

Z3E4000 

nc 

ca 

8.5E+004 

4.6E4000 

nc 

' ca 

1 110-7M 2-Clibroa(hyt vinyl athar 

a IE-OS 1 lOE-OB 1 a IE-OB E»«a m 1 er-OM Chlorofonn 24E-001 ca- 52E-001 ca- 8.4E-002 ca- 1.6E-001 ca- 6 0E-001 3 0E-002 
iK^oa h aaE-003 h 1M2 . 1 7407-3 1.2EH»0 ca 2.7E4000 ca 1.1E+000 ca- 1.5E+000 ca 
aaE-csi h S6E-a)1 t 0 oto S840-3 8.4E-00t ca 4.3E*000 ca 1.2E-002 ca 1.2E-601 ca 
4 6E-a)l h 

ac-oD 

4 6E-C01 t 

lOE-OO t 

0 oto 

1 

31«S«33 

01-63-7 

I.IEHXW 

4.eE4|)03 

ca 

nc 

5.4E4000 

Z7E+004 

ca 

nc 

1.5E-002 

ZgE4002 

ca 

nc 

ISE-OOl 

4.6E4002 

ca 

nc 
ISEOD It ZSE-OB r r 1 88-7V3 8.1E+000 ca Z3E+001 ca 2.7E-001 ca 45E-001 ca 
laE-QD h 

acE-oD 

ICE-OB 1 1 

SOEOB , 

1 

1 

tOOOM 

9O47-0 

1.1E+001 

6.3E4001 

ca 

nc 

3.2E4001 

Z4E4002 

ca 

nc 

3.7E-001 

1.8E4001 

ca 

nc 

62E.001 

3.0E4001 

ca 

nc 4.0E4000 ZOE-001 
zs-oc ISE-OB h 1 7S-2M 1.7E+aJ2 nc 5.9B*002 nc 1.0E^002 nc 1.7E*002 nc 

1 lE-on h 15E<XD i 1 IE-OB f latoB « 0 0.10 ia07-4M CMorothslona 4.4E+001 ca­ 2.7E*002 ca­ e.iE-ooi ca­ 0.1E4OOO ca­
ICE-OS ZCE-OD 1 1 »4M o-C7itorotDluena 1.6E4002 ne 5.7E+002 ne 7.3E»001 ne 1.2E4002 ne 
2.IE4Z)1 2IEO)1 ( 0 0.10 101-31-3 Cbtorpropham 1.2£H)(}4 nc i.OEHXW max 7.3E+002 nc 7.3E+003 nc 
lOE-cm 

tCE-OS 

3CEOD r 

1CEOB r 

0 0.10 

0 010 

3a3i-a»-3 

S6SS-130 

Chtorpyrifot 1.8E+002 

e.1E*002 

nc 

•nc 

Z6E4003 

6.8E+003 

nc 

nc 

1.1E4001 

37E*001 

nc 

nc 

1.1E«002 

3.6E*O02 

nc 

nc 
S.0E«a3 aCEOB r 0 0.10 eam-TM Chlonulfiiron 3.1E+003 nc 4.4e4004 nc 1.8E4002 nc 1.8E4003 nc 
atc-oH aCE-OM r 0 010 6023aOfr4 4.9E4i)01 ' nc 7.0E4002 nc Z9E4000 nc Z9E400t nc 

4 3EHD1 1 0 Total Chromium (1:6 ratio Cf Vi:Cf III) Z1E+002 ca 4.5EH}02 ca 1.6E-004 08 3.BE4001 2 0E4000 
ISEHKO IGDSMS-I Chromium III 1.0E4005 max 1.0E4005 max 5.5E*004 nc 
UE«1 1 ZCEHIB ' 0 lOMO-ZM Chromium VI 

"CAL-Mocllfiad PRO" (PEA. 1»B4) 

3.0E4001 

ZOE-001 

ca­ 6.4E4001 ca Z3E-005 ca 1.1E+002 

o.ie 
nc 3.8E*001 2.0E4000 

aoEos' 

22E*fle 0 

744CM04 

6007-45-3 

CobaB 

Coka 0«n Emisslona 

4.7E4003 ne lOE+flOS max 

3.1E-003 ca 

Z2E«003. nc 

arE4is 0 7440000 Z9E4003 nc 7.6E4004 nc . 1.4E4003 nc 
ite^os h t«e«a» 1 1 133-700 53E.003 ca 11E-002 ca 3.SE-003 ca S,9E-003 ca 

I.CE-ODI 1 lEOJI 1 1 00030 Cumeita (isepropylbanzana) ieE4002 no S2E4002 nc 40E+OQ2 nc 6.6E4002 nc 
• 4E401 h 2(c-on h ac-oii t ZCEOS 1 0 oto 3173540-3 Cyanazina 5.8E-001 ca 2.8E4000 ca 6.0E-003 ca B.OE-002 ca 

nTa Cyanidaa 

ICE-ODI 0 010 543-03-1 Barium cyanida e.1E«003 nc 1.0E4005 max 3.6E«003 nc 
4GE-aD 0 0.10 302-01-6 Calcium cyanida 24E4003 no 3.5E40O4 nc 1.5E4003 nc 

s.0E-aa3 0 O10 54403-3 Copper cyanida 3.1E4002 nc 4.4E4003 nc 1.eE4<l02 nc 
2(E-CD2 0 0.10 37-13-0 Free cyanide i:2E40p3 nc i:8E4004 nc 7.3E+WI2 nc 4.0E400i 2 0E4000 
ZO&CDZ aSE-OM < .1 74000 Hydrogen cyanide I.IE^OOI nc 3SEHXI1 nc 31E+000 nc e.2E4000i nc 
SOEOQ 0 O10 161-600 Potassium cyanide 3 1E4003 nc 4.4E4004 nc -1.eE4003 nc 
ZCEOZI 0 O10 30ooi-a 1.2EH)p4 nc 1.0E4005 max 73E4003 nc 
ICMM 0 O10 506-646 Silver cyanide 6 1E+003 nc 8.8E4004 nc 3.6Et003 nc 
40EaS 0 O10 100M Sodium cyenide 2.4E4003 nc 3 5E+004 nc 1.5E4003 nc 
&CE4E2 0 O10 SS7-3M Zinc cyanide 3.1EH»3 nc 4.4EH)04 nc 1.BE*003 nc 
4.(E4IS 4(E-OB 1 f 460-150 Crinogn 1.3E4002 nc 4.3E4002 nc i.sE+wn nc Z4E*002 nc 
fiCE-OB aOE^CQ r 1 S05050 Cyanogen bfomUe ! Z9E*<W2 nc 97E»002 nc 3.3E40O2 nc 5SE4002 nc 
SOEOB ftOEOD 1 1 306-77-4 Cyanogen chlorWa 1.6EH)02 nc S.4E*002 nc 1.eE4002 nc 3.0E4002 nc 
SCE«OGD »OE*aaD 1 0 0.10 10004-1 Cydbhexanone I.OE+OOS max 1.0E*005 max 1.8£*0O4 nc 1.8E4005 nc 

t 



B^SUUCKER t 

".'soft t 53: ' ' ^ - ^"-TfwV--

23E«aS 1 11-003 23E*Oa2 1 IQE-On 0.10 9^87* Beruidino 2 1E-003 cs 1:1E-002 ca 2.9E-00S ca 20E-004 ca 

4(£*ai> < 40E>{DD 0.10 GES90 Benzoic add I.OE'^005 max 1.0E«005 max 1.5E4004 rw 1.5E4005 nc 4.0E+002 2.05*001 

1 £*0D1 1 13EH»1 , 0.10 0007-7 Benzotrtchlorkle 3.7E-O02 ca 1.BE-001 ca 5.2E-004 ca 5.2E-003 ca 
lCE-001 r. 3 0E-a]1 0.10 100010 Benzyl alcohoi 1.BE+004 no I.OEHnS max 1.1E4003 nc 1.1E4004 IK 

t7E-(D1 1 I.TE-ai f 10044-7 Benzyl chloride 8.9E-001 ca 2.3E+ObO ca 4.0E-002 C6 6 65-002 ca 
2(E-oao 1 a4E«(ni 1 srE-cos 744041-7 BeryDium and compounds 1.SE+002 nc 2.2EHra3 ca** 8.0E-004 ca* 7.3E4001 nc 6.35*001 3.05*000 
icE-a« 1 lOE-OCM 0.10 141-60-2 Bidrtn 6.1E+000 nc B.BE^I nc 3.7E-001 nc 3.6E4000 nc 

1SE-OB I (SE-on 0.10 •2657-04-3 Biphanthfin (TaWar) 9.2E+002 nc 1.3EH)04 nc 5 5E4001 nc 5.%4002 nc 

a<E-CCD 1 SOEOS 02-524 1.1-Biphenyl 3.5E'»002 sat 3.5EH)02 aat 1.854002 nc 3.0E4002 nc 

1 1E*[ID 1 12EKDD . 111-444 2 1E-001 ca e.2E-001 ca S.8E-003 ca 6.65-003 ca 4.0E-004 2.0E-005 

la-oD h 4{caD 196-002 h 4 06-002 10060-1 iSE'fOOO ca B.1E«000 ca 1.9E-001 ca 2.7E-001 ca 

22E*an 1 2 2EHn2 1 542-6S-I 1.9E-004 ca 4.4E-004 ca 3.1E-005 ca 5.2E-00S ca 

lOE-OD ri 39E-Cn7 h 0.10 10060-1 B(S(26hJoro-1-inethyfa(hyl)ether e.9E+000 ca 3.5E*001 ca 1.9E-001 ca 6 6E-001 ca 
ic-as 1 3 0E-aa2 1C-<D2 c 22E0D3 0.10 117-61-7 Bls(2-6thylhexy()phthataU (DEHP) S.SE^OOI ca* I.BEMXn ca 4.8E-001 ca 4.6E4000 ca 

9CE-OD2 9CC-0a2 0.10 aOOB-7 BisphenolA 3.1E*003 nc 4.4E»004 nc 1.8E4002 nc 1.8E4003 nc 

• CEOB t STEOCQ 

2QE-aM 

0.10 

0.10 

744042-6 

7637-07-2 

Boron 

Boron trifluoride 

5SE4003 nc 7.8E*004 nc 2 1E4001 

7.3E-001 

nc 

nc 

33E4003 nc 

2(E-0» 2«E4ia 10066-1 Bromobcnzene 2eE^001 nc B.2E«001 nc 1.0E4001 nc 2.064001 nc 

6 2E-aC 1 2aE«S t «2E4a2 . 2Q&0CD 79-274 BrofTwdichtoromethane 1.0E4000 ca 2.4E«000 ca 1.1E-001 ca i.eE-001 ca eOE-001 3.0E-002 

7SE4a3 1 20E«B' 1 3«E-ao i icc-oo: 0.10 79-2S-2 Bromororm (Inbromomethane) 62E4001 ca* 3.184002 ca* 1.7E4000 ca* 85E4000 ca* 8.0E-001 4.0E-002 

i4&ao 1«-003 74606 Bromomethane (Methyl bromide) 3.0E4000 nc 1.3E4001 IK 5.2£*0W nc 6.7E4000 nc ZOE-001 1.0E-002 

0.10 101-506 4-Bromophenyl phenyl ether 

scE-on SQE-om 0.10 2104606 Bromophos 3 1E4002 nc 4.4EH)03 nc 18E4001 nc 1.6E4002 nc 

2 0E-aa2 20E.ac 0.10 1660646 Bromoxynd 1.2E4003 nc 1.8E4004 nc 73E4001 nc 7.3E4002 nc 

2(C4in 206-002 0.10 166060-2 Bromoxyna octanoste 1.2E4003 nc 1.BE4004 nc 73E4001 nc 7.384002 nc 

1C«0DD 1 ice*aD • 106606 1.3-8utadiene 3.SE-003 ca 7.6E-003 ca 3.7E-003 ca e.2E-003 ca 

1(E<D1 106-001 O.10 7166-3 l-Butanol eiE+003 nc B.8E4004 nc 3.7E4002 nc 3.6E4003 nc 1.7E*001 B.0E-O01 

SCMQ 906-002 0.10 2000416 Butylata 3 1E»003 nc 4.4E4004 nc 1.BE4002 nc 185*003 nc 

KE-OOB " 106-002 104616 1.4E+002 nc 2.4E4002 sat 3 7E4001 nc 6.15*001 nc 

ICEOB n I0E0C8 135666 sec-Butytbenzene 1 1E*0Cr2 nc 2.2E4002 sat 3.7E4001 nc 8ie400i nc 

IC&OD 1. 106-002 60006 tart-Butylbenzene V3E+002 nc 3BE4002 sat 3 7E+001 nc 6 15*001 nc 

2CC-(D1 1 2 06-001 O10 6060-7 Butyl benzyl phthabte 12E+0(M nc 1.0E*005 max 7.3E4002 nc 73E+003 ne 9.3E*002 61E*002 

ICEHXO 1 KEMBO 010 65-70-1 Butylphthalyl butylglycolate 6 1E*004 nc 1.0E400S max 3 7E4003 nc 3.6E4004 nc 

3(X-CD3 306-003 O.10 70606 C«»dyficecid 1 BE«002 nc 2.6E4003 nc 1.1E4001 nc 1.15*002 nc 

9CE4H 1 «E«as ' 0.001 7440406 Cadmium and compourKls 

"CAL-Modifled PRO" (PEA. 19M) 

37E*001 

B.0E«000 

nc 6.1E4002 nc 1.1E-003 ' ca 165*001 nc 6.05*000 4.0E-001 

SOE-ODI 1 5CC-001 0.10 100602 Caproiactam 3.1E*0(M nc 1.0E400S max 1.8E4003 nc 1.85*004 nc 

aSOQ h Bo&ao 1 a €£-003 r 206-003 0.10 242000-1 Captatbl 57E»001 ca** 2.9E4002 ca** 7.8E-001 ca** 7.aE*000 ca** 

ISEOn h 13E-0)1 1 isE-om , 136-001 0.10 13006-2 Caplan 1.4E«002 ca* 7.0E4002 ca 1.0E4000 ca 1.9E+001 ca 

lOC-ODI 1 1.1EOD1 0.10 6025-2 Carbaryl e.1E*003 nc 8.8E4004 nc 4.0E4002 IK 3.6E*003 nc 

BS^IS h 2(E-Ca3 1 0.10 60-746 Carbazole 2.4E*001 ca 1.2E4002 ca 3.45-001 ca 3.46*000 ca eOE-OOt 3.0E4)02 

aOE-OQ I SOE-003 0.10 106066-2 3.1E+002 no 4.4E+003 nc 1.8E4001 nc 1.8E4002 nc 

lo&aoi 1 3(C001 75-100 Carbon dsulfide 3.6E«0Q2 nc 7.2E*002 sat 7.3E4002 IK 1.05*003 nc 3.2E*001 2.0E*000 

1X4D1 1 rcC-OM I saE-ooa i rCE-OM 50-206 CartKHi tetrachloride 2.4E-001 ca** S.3E-001 ca' 1.3E-001 ca* 1.7E-001 ca* 7.0E-002 3 OE-003 

tOE-OS ICEOOO aio 55265-146 Carbosuttan .6.1E4002 nc BBEtOOS nc 3.7E4001 IK 3.6E*002 • nc 

1CE-001 1 106-001 0.10 5234664 Carboiin 6.1E+003 nc 8.8E4004 nc 3.7E4002 nc 3.65*003 nc 

2{E-an 1 20EOD3 0.10 303-176 ChiorBl 1.2E+002 nc 1.8E4003 nc 7.3E4000 nc 7.3E*001 no 

la&as ( 1SOD2 010 133604 .9.2E+002 nc 1.3E4004 nc 5.5E4001 nc 5.5E*002 nc 

4CE-{01 h 4(E-00t . 0.10 116-75-2 Chloratui: 1.2E«000 ca 6.1E4000 ca 1.7E-002 ca 1.7E-001 ca 

3S£-a31 1 50E-0D4 1 3S&0D1 1 ueoM 0.04 12760006 Chlonlana 1.6E+000 ca' 1.1E4001 ca* 1.9E-002 ca* 1.9E-001 ca* 1.0E*001 5.0E-001 

206-002 1 2<E-OD2 0.10 90802-324 Chlorlmufoft^yl 1.2E+003 nc 1.8E4004 IK 7.3E4001 nc 7.35*002 nc 

lOE-OOl 1 

976006 i 

I 

7762604 

10040644 

107-200 

Chlorine 

Chtortna dioxide 

Chtoroacataldehyde 

2 1E-O01 nc 

3.6E*003 nc 



a.T&aa 1 4CEOB • TE-OD 

TTEOa 

40EO» r 

20E-OCD i 

0 0.10 

1 TS^-O 

Acophoto 5.6E*001 

1.tE«001 

ca" 

ca** 

2.8E4002 

2.3E4001 

ca* 

ca" 

7.7E-001 

e.7E-001 

ca* 

ca* 

7.7E+000 

1.7E+000 

ca* 

ca 

2{cas 2CEOS t 0 0.10 3<2S»«*1 Acotochlor 1.2E*003 nc 1.8E4004 no 7.3E+001 nc 7.3E+002 nc 

IS-OSI 1CE-001 t 1 67-04-1 Acotone 1.eE«003 nc' e.2E4003- nc" 3.7E+002 nc e.1E+002 nc 1.6E+001 8 0E-001 

• CE41M • OE-OW 1 6 0.10 76000 Acotono cyanohydrin 4eE*001 nc 7.0E4002 nc 2.9E+000 nc 2.9E+M1 nc 

• oaE4a3 1.7Mn 1 1 70400 Acotonltrilo Z7E*002 nc 1.7E*003' nc e2E*00t nc 7.9E+001 nc 

itEon STE-OOB > 1 900O3 4.9E-001 nc I.eE+OOO nc 2.1E-002 nc 4.2E-002 nc 

1 tE-om e 1 EOS 1 1E-001 13E-CCS t 0 0.10 S0604000 Adfluoifen 4.4E»000 ca 2.2E4001 ca 6.1E-002 ca 6.1E-001 ca 

ZOEOS 1 »rEOH 1 1 107-000 Acfolon t.OE-001 nc 3.4E-001 nc 2.1E-002 nc 4.2E-002 nc 

4 EC'oca 1 2CEOM 4«E.(a) 1 7CE-0CM t 0 0.10 7000-1 Acfytamirfe t.lE-OOt ca 5.4E-001 ca 1.5E-003 ca 1.5E-002 ca 
»CEO}1 2SEOM 1 0 0.10 70-10-7 Aoylic acid 2.0E«004 nc l.OE+005 max 1.0E+000 nc l.eE+004 ne 

SC-CDI 1 lOE-OO) 1 2C-001 1 SrE-004 1 1 107-13-1 AcrytonHrila 2.tE-001 ca* 5.1E-001 ca* 28E-002 ca* 3.9E-002 ca* 

• IE-OS h ICEOB • CE-OB . tCOB t 0 0.10 tseroooo AlacMar e.oE*ooo ca 3.1E4001 ca 8.4E-002 ca 8.4E-001 ca 

ISE021 tX-CBt r 0 0.10 1SB00M Abr 9.2E«003 nc t.OE^OOS max 5SE+002 nc 5.5E+003 nc 

ICEOS txom t 0 0.10 11040O AUicarb e.tE+001 nc e.eE4002 nc 37E+000 ne 3.6E+W1 nc 

tcEon tOE-Om r 0 010 1040000 AUicarb wITono 6tE+001 nc 8.86+002 nc 37E+000 nc 36E+001 nc 

1 rc*a)i 1 3COB 1TE4001 i 3CE-0DB 1 0 010 30000-2 AUrin 2.9E-002 ca* 1.5E-001 ca 3.9E-004 ca 4.0E-0b3 ca 1.2E+004 5 9E+002 

2S-001 2X-OOt 1 0 0.10 SS80000 ADy 1.SE*004 nc 1:OE+005 max 91E+002 nc 9.tE+003 nc 

SDEOB soE-om 1 0 0.10 107-100 APyl alcohol 31E+002 nc 4.4E+003 nc t.8E*001 nc t.8E+002 nc 

SOEOS 1 2K-aM i 0 0.10 107-05-1 ADyl chlorido 3 0E+003 nc 4.3E+004 nc 1.0E+000 nc 1.8E+003 nc 

1CE*aD 1 14M0I m 0 7420004 Aluminum 7.6E4004 nc 1.0E+O0S max 5.1E+000 nc 3.66+004 nc 

4CEOM 0 20050730 S.tE^OOl nc 8.2E+002 nc 1.SE*00t nc 

ICEOM 308-004 1 0 0.10 67405-204 Amdro t.SE^OOl nc 2.eE+002 nc 1.1E+000 nc t.lE+OOt nc 

acEos 90E-OO3 ' t 0 0.10' 634-12-0 Anwtryn 5SE»002 nc 7.9E+0D3 nc 3 3E+001 nc 33E+002 ne 

T{EOS 1 7{EOB r 0 0.10 SS1-Z7-4 4.3e>003 nc 6.2E+004 nc 26E+002 nc 26E+003 nc 

2CEOS 1 20E-Cn ' r 0 0.10 504-244 1.2E*000 nc i:8E+001 nc 7.3E-002 nc 7.3E-001 nc 

2S-CD} 2SEOD t 0 010 3300041-1 Amiraz 1.SE4002 nc 2.2e+003 nc g.iE+ooo nc 9.1E+00t nc 

2«E-an 1 706401-7 Ammonia 10E+002 nc 

2aE-001 0 010 7773400 1.2E+004 nc 1.0E+005 max 7.3E+003 nc 
ITE-Om 1 70EOB 1 SFEOO I 2GE004 i 0 0.10 63433 AnSno esE^ooi ca" 4.3E+002 ca* 1.0E+000 nc 1.2E+001 - ca* 

• GEOM 0 7440-304 Antimony and compounds 3.1E«001 nc 6.2E+002 nc 1.56+001 nc S.OE+000 3.0E-001 

50EOM 1 0 1314e>« 3.9£»001 nc 1.0E+003 nc - 1.86+001 nc 

aOE-004 1 0 28300-749 Antimony potassium tartrato 7.0£*00t nc 1.8E+003 nc 3.3E+001 nc 

40EOM 1 0 133241-0 Antknonytatroxida 3.tE*bOi nc 8.2E+002 nc 1.5E+001 nc 

4GE-0CN 1 ITMOa 1 0 130OO4-4 Antimony trioxkle 1 3.1E4001 nc- B.2E+002 nc 2.1E-001 nc 1.SE+001 nc 

13EOS 1.XOB r 0 0.10 74113244 ApeOo 7.9E+002 nc 1:1E+004 nc 4.7E+001 nc 4.7E+002 nc 

2.9E-as 1 30EOS 1 

atcoM 

2SE-aB ' S.OE-aca r 0 0.10 

0 0JJ3 

140474 

7440433 

Aramita 

Afsenic (noncaneof ondpomt) 

1.9E»00t 

Z2E»00t 

ca 

nc 

B.9E+001 

4.4E+002 

ca 27E-001 ca 27E+0DO CA 

tSE«aB 1 aiEOM rsMxn i 0 aa3 7440432 Areonic (cancef endpoint) 39E-001 ca* 27E+000 ca 4.SE-004 ca 4.5E-002 ca 26E+001 lOE+OOO 

tCOB • 7704431 Anina (ooa aiaanie for cancer end ipoint). 52E-002 nc 

aOEOB acE-om t 0 aio 75570-124 Assure S.5E4002 nc 7.gE+003 nc 3.3E+001 nc 3.3E+002 nc 

aCEOB SOE-OS r 0 0.10 3337-71-1 Asutam 3.1E4003 nc 4.4E+004 ne 1.8E+002 nc 1:86+003 nc 

2.s-aoi t< 3SEOS 1 32EOn IS-OCS r 0 0.10 1913240 Atrazine 22E4000 ca 1.1E+001 ca 3.1E-0Q2 ca 3.0E-001 ca 

40EaM 4CEOM t 0 0.10 7175141-2 24Et001 nc 3.5E+002 nc t.SE+OdO nc 1.5E+001 nc 

1 IE-Q01 . 1 1EOI1 i 0 0.10 100-333 Azobenzene 4 4E»<H» ca 22E+00t ca .6.2E-002 ca 6.1E-001 -ca 

/(COB t4EOM h 0 7440003 5.4E4003 nc I.OE+OOS. max S.2E-001 nc 2.6E+0G3 nc 1.6E+003 8.2E+00i 

4<xaa 4CEOD 1 0 0.10 I14201 Baygon Z4E»002 nc 3.5E+003 nc 1.5E+001 nc 1.5E+002 nc 

30EOB 30EOB 1 0 0.10 43121-<33 Bayleton t.8£«(H)3 nc 2BE+004 nc 1 1E+002 nc 1.1E+003 nc 

XSEOS tEE-Om r 0 0.10 aB3»374 Baythroid 1.5E4003 nc 22E+0D4 no 9.tE+001 nc 016+002 nc 

SOE-OOI UE-ODI r 0 aio 1001-40-1 Banafin 1.&E4004 nc 1.0E+005 max 1.1E+003 nc 1.1E+004 nc 

SOEOS SOE-OB 1 0 0.10 . 17004333 Banomyl 31 £4003 ne _ 4.4E+Q04 nc_ i:8E+002 nc 166+003 nc 

SOE-OB ICE-OCS t 0 0.10 2S0574OO Bantazon: 1.8E+003 nc 26E+004 nc 1.1E+002 nc 116+003 nc 

ICE021 IOEO» t 0 0.10 100437 Banzaidaliyde 61E4003 nc 8.8E+0M nc 37E+002 nc 3 6E+003 nc 
IBE-QS 1 3(EOD 1 278-002 ' 1TEOB 0 1 71-433 Barsana 67E-001 ca* 1.6E+000 ca* 2.5E-001 ca* 4 1E-001 ca* 3.0E-002 2.0E-003 



f % 

scE-on „ tTE-Om r. 1 9MM 1.2.4'Tnm«ttiylbefl2eno S.7E«000 oat S.7E4000 oat 62E4000 nc 1.2E4001 nc 

&CE4in t.7E«n n 1 10047-0 1.3.S-Tnmathylbenzono 2.1E*001 nc 7.0E«OOt nc 6.2£«000 nc 1.2E+001 nc 

ZtBOB h ITE-On , 0 0.10 S1M0-1 1.3E+001 C4 6.7E400t ca 1.8E-001 ca 1.8E4000 ca 

aoE-om icon t 0 0.10 00004 1.3.&-Trinllrob«n24ne I.eEKMn nc 2eE*004 nc 1 tE«002 nc 1.1E4003 nc 

lOEOQ h lOE-OB • « 0 0.10 4T0404 6.1E*002 nc 88E+003 nc 37E+0O1 nc 3ee*oo2 nc 

an SCEOM on 1 KOE-OM t 0 0.10 11040-7 2.4.e-Tnnarotolu«n« 1.6E+001 ca** 8.2E^1 ca** 2.2E-001 ca** 2.2E4^000 ca** 

7CE4m r. 0 744042-2 Vanadium 5.5Et002 nc t4Et004 nc 2.6E+002 nc 6 0E+003 3 0£*002 

BOE-Om 0 131442-1 Vanadium pentoxide 7.0E»002 nc 1.eE«004 nc 3.3E+002 nc 6.6E*003 3 0E*002 

:a&OD ft 0 13701-70-7 Vanadium lultate 1.eE«003 nc 4.1E*a>4 nc 7.3E+002 nc 6.0E*003 3 0£*002 

io&ao • 1 1(C-0m c 0 010 1B2B-77-7 Vemom 6 1E*001 nc 8 6E«002 nc 3.7E*000 nc 36E+(I01 nc 

2SE-aQ 3SE-aa c 0 010 00471-444 VinckKo&i 15E»003 nc 2.2E+004 nc e.lEtOOl nc e.1E+002 nc 

lOEKBO ft STE-C0 I 1 100404 Vmyl ocatate ; 4 3E+002 nc 1.4E+003 nc 2.1E4002 nc 4.1E+002 nc 1.7E*002 6 0E*CNXI 

1 16-001 t ItE-OM f 1 1E-001 ft < 1 S0040-2 . Vmirl bremtde (bromorthena) t.9E-001 ea* 42E.001 ca* 6.tE-002 ca* t.OE-001 ca* 

iseooo h iCE-oai ft 1 70414 Vinyl cblorida 2 2E-002 ca 4.8E-002 ca 2.2E4X>2 ca 20E-002 ca 1 OE-002 7.0E-004 

JDE-OW 3(EOM c 0 0.10 0141-2 WOrfartn 18E«CI01 nc ZCE*002 nc 1.1E«000 nc 1.1EHM1 nc 

2 Ce-OOD 1 }S«I1 1 1 010 1330-20-7 Xytanas 2.1E«002 oat 2.1E«002 oat 7.3E4002 RC 1.4E*003 nc 21E«002 1 0E*001 

JDE«)1 1 0 7440004 Zinc 2.3E*004 nc 10E*00S max 1.1E^004 nc 1.2E«004 6 2E*002 

306 4XM 0 131444-7 Zinc phcophida 2.3E«001 nc 6.1E4002 nc 1.1E«OOt nc 

MX4XD &CE-aQ r 0 010 1212247-7 Zinab 3.1E^003 nc 44E^004 nc 1.8E«002 nc 1.8E*003 nc 



S J MUCKER 

Kay: l=IRIS n=NCEA h=HEAST y=VWTHpl^VWogOthef EPA DOCUMENTS r«ROUTE EXTRAPO1AT10N q»CANCERPRO ^NOWCANCER PRO mal=SOH SATURATION raxsCEIUNG UMIT twhf: nc< 

2.SE<IE h 2SE-005 0 O.tD 13071-7M Terbufbs 1.SC4000 r»c 22E4001 nc 9.1E-002 no B.1E-001 nc 

ICE^ i lEoa ' 0 0.10 oe»«H) Terbutryn 6.1E+001 ne 88E4002 nc 3.7E4()00 nc 3.eE»001 nc 

3CE-CCM . 1 3CE-004 , 0 0.10 6644-3 1,2,4,5-TetrBchlofoben26n8 1.BE4001 ne 2.6E4002 nc 1:1E4000 nc 1.1E4001 nc 

?(e-ar • IDE-OE i 3 6E-0CI7 . acEoo: . 1 S30-2a« 1:1.1,2-T6trachl0f06than« 3.0E4000 ca 7.0E«000 ca 2.6E-001 ca 4.3E-001 ca 
2 0E{D1 ua&oo3 • 2 0E-CO1 t us-on f 1 70044 1,1J J-Tetrichlofoathono 38E-001 ca 9.0E-001 ca 3.3E-002 ca 5.5E-O02 ca 3 0E-003 2.0E-004 

5JE-C0? fl ICEOS i 2(E-oa3 n iiE«n n 1 127-16-4 5.7E4000 . »• 1.9E*001 ca* 3.3E4000 ca 1.1E4000 ca 6.0E-002 3 0E-003 

•VAL-Modtfled PRO" (PEA. 1994) 3.2E-OOt 

StEOQ 1 ax-on • 0 0.10 5»a>-2 2.3.4.e-Tetractilorophw)ol 1.8E4003 nc 2.e£4004 nc 1.1E+002 nc 1 1E*p03 nc 

?CE*aDI r. aoEfOJi r 0 0.10 5216-29-1 p.e.8.»-T6trachlorotolu«M Z4E-002 ca 1.2E-001 ca 3.4E-004 ca 3 4E-003 ca 

?«Eau h jtcmo • 2 4E-oa2 - ix-os t 0 0.10 661-11-6 2.0E4001 ca' 1.0E4002 ca 2 8E-001 ca 28E4000 cs 

SOE-OM 1 SX-OCM • 0 0.10 3686-244 Totracthytdtiiiopyroprwaphata 3.1E*001 . nc 4.4E4002 nc 18E4000 nc 1.8E4001 ne 

n tifroti n •JE-OO) a aeon n 0 0.10 lOMM TeCrahydrofurin d4E4001 ca 3.2E+002 ca 9.9E-001 ca 8 8E«000 ca 

7CE-aB I 0 1314424 ThaBicoKUa S.SE4000 nc 1.4E+002 nc 26E4000 nc 

9.(C4e 1 0 S63464 Thaffium OMtito 7.0E4000 nc 18E4002 nc 3 3E4000 . nc 7.0E-0Q1 4.0E-001 

• O&dS I 0 6SO-7M ThaOiuni carboiurte e.3E4000 nc 1.eE4002 nc 2 9E*000 nc 7.0E-001 40E-001 

aCE405 r 0 T761-12-0 Thanhjm chloride 6.3E4000 nc 1.eE4002 nc 2.9E4000 nc 7.0E-001 4.0E-001 

ficEms 1 0 101X-45-I ThaOium ndiata 7.0E4000 nc 1.8E4002 nc 3 3E«000 nc 7.0E-001 4.0E-001 

SOEOB 1 0 I2a3»424 ThaBum lelanita 7.0E+000 nc 1.8E4002 nc 3.3E«000 nc 7.0E-001 4 0E-001 

AtE^ 1 0 7446-164 ThsEum autfata esE^ooo nc 1.eE4002 nc Z9E*000 nc 7.0E-001 4.0E-001 
tCE4»2 1 ix-Go: r 0 aio 26240774 6.1E4002 nc a.sEiooa nc 3.7E4001 nc 3.eE*002 nc 

lOE-OOl n tx-ooi , 0 O.tD HTA e.1E4003 nc 1.0E*005 max 3.7E4002 nc 3.eE*X3 nc 

SOECKM h ax-OM r 0 0.10 36106-16-4 Thiotanox 1.6E4001 nc 2.eE4002 nc l.lEtOOO nc 1.1E*001 nc 

«<E-0a2 1 flx-cro r 0 aio 23664a»« Thiophanate-mathyl 4.9E^3 nc 7.0E+004 nc 2.9EHW2 nc Z9E«003 nc 

SflE-OCD 1 axon T 0 0.10 137-264 Thiram 3.1E+002 nc 4.4E4003 nc 1.eE4001 nc 1 8E»W3 nc 

eOEOOl h 0 Tin (inorganc, sea tributyttin oxide for organic tin) 4.7E»004 nc l.OE+OOS max 2.2E4004 nc 

2CE-001 1 MEXI f 1 100603 Toluene S.2E4<n2 ul 5.2E4002 sat 4.0E+902 nc 72E*002 nc 1.2E-K)01 6.0E-001 

ix*aa h a2E>a» t 0 aio 6060-7 Toluena-2,4-diamine 1.5E-001 ca 7.7E-001 ca Z1E-003 ca 2.1E-002 ca 

eCEOjl h ex-ooi c 0 0.10 66-704 Toluen»-2,5-diamine 3.7E+004 nc 1.0E+005 max 2.2E4003 ne 2 2E4004 nc 

}OEaii h 2X-001 7 0 0.10 620409 Toluen»-2,0-diam(n8 1.2E4<104 nc 1.0E4005 max 7.3E+002 nc 7.3E*003 nc 

019 019 t 0 0.10 100400 p-Toluldine 2eE4000 ca 1.3E+001 ca 3SE-0a2 ca 3.SE-001 ca 

iiE*a» 1 lE^OCD 1 0 6.10 6001-36-2 Toxaphene 4.4E-001 ca 22£*000 ca eOE-003 ca 6.1E-002 ca 3.1E+X1 ZOEiOOO 

r.saa 1 7SE-iXD 7 0 aio 06841-206 Tratomethrin 4.6E4002 nc e.e£*oo3 nc 2.7EKI01 nc Z7E»002 nc 
13E-aS 1 1 3EJX12 f 0 aio 2303-174 TriaData 7.9E*002 nc 1.1E»004 ne 4.7e4001 nc 47E»002 nc 

ICEOB 1 1 x-os r 0 0.10 61067404 Triasulfuron '6 1E*002 nc 8.eE*003 •nc 3.7E+001 nc 36Et002 nc 

SDE-On 1 SX-OB f 0 aio 616444 1,2,4-Tribromobenzena 3.1E*002 nc 4.4E*003 nc 1.8E4001 nc 1.8E»002 nc 

ICE-on 1 0 aio 50466 TnDutyltin oxide (TBTO) 1.BE4001 nc ZeE*002 nc 1.1E*001 nc 

ic-om h 3 4£-0(C . 0 aio 634604 Z4.6-Trichloro8njIm 1.4E*001 ca 7.3E*001 ca ZOE-001 ca Z0E«000 ca 
79E-U22 2SE'Oa2 ' 0 0.10 Xi68340-2 Z'4.6-Trichloroanaina hydrochlo'ride .1.7E»001 ca 6.SE*001 ca 23E-001 ca Z3E4000 ca 

IIE<CB . 1 571-00 h 1 12062-1 1.Z4-Trichtorobertt8ne e.5£4002 nc 3.0E4003 sat 21E*002 nc 1.9E4002 nc S.dE^OOO 30E-001 

asE-as n 3CO01 n 1 71-664 1.1.1-Trich1orDethane 7.7E4002 nc 1.4E4003 sat 1.0E4003 nc 7.9E4002 nc 2.0E4000 1.0E-001 

1 lE-CDC ; 40E4Da 1 

flOE-COl w 

9CE-Ua 

ecE-oo) ; 4X001 

SXODl 

t 

t 

1 

1 

TOOM 

70014 

1.1.2-TrichlorDethane 8.4E-001 

:2eE4000 

ca* 

ca" 

1.9E400d 

aiE*000 

ca* 

ca* 

r2E-ooi 
1.1E4000 

ca 

ca* 

.2.0E-001 

1.6E40Q0 

ca 

ca* 

Z0E-<X)2 

e.OE-002 

9.0E-004 

3.0E-003 

aoe-001 I 2X-001 h 1 706O4 3.9E4002 nc 20E4003 sat 7.3E4002 ne 1.3E+003 nc 
ICEODl \ 1XO01 t 0 aio 66404 6lE^doS nc 8.6E4004 nc 3.7E4002 nc 3.6E4003 nc •2.7E4002 1.4E+001 

1 1M02 . 1.1E-003 1 0 0.10 80002 2.4.&-Trichlorophenol 4;4E4001 ca 2.2E4002 ca 6 28-001 ca 6.1E*000 ca 2.0E-001 8.0E-003 

ICE-CCC 1 IXOO t 0 0.10 83-706 2,4.5-Trichtoroph6noxyacetc Acid 81E4002 nc 8.8E*003 nc 3.7E+O01 nc 3 6E1002 nc 

eoE-ooa 1 ax-co 0 0.10 63-72-1 2-<2,4.5TTrichtorophenoxy) propionic acid 4 9E4002 nc 7.0E+003 nc 2.9E*001 nc Z9E«002 nc 

s.0E-aa 1 ax-on 1 S80774 1,1.2-Trtchloropropane 1.5E4001 nc 5.1E4001 nc 1.eE4001 nc 3.0E«001 nc 

T.OE'OOO acE-ooa 1 Tfl&OOD . ax-ao f 1 6016-4 1,2.3-TrichlofDpropafte 1.4E-003 ca 3.1E.003 ca B6E-004 ca 1.6E-003 ca 
SOE-OCO ti axooi r 1 0O164 1.Z3-Tnchloropropene 1.2E4001 nc 3.9E4001 nc 1.8E4001 nc 3.0E1001 nc 

aOEKBt 1 axMSO h 1 7013-1 1,1,2-Trichk)ro-1.2,2-tnlhioroelhane 5.6E4003 sat 5.eE«003 sat 3.1E4004 nc S.9E*0D4 nc 

30&0CO 1 lOE-on t 0 0.10 561360O2 Tndipharte 18E1002 nc Z0E4OO3 nc 1.1E4001 nc i;iEi002 nc 

:CE-003 t 2.xoa} i 1 121-444 2.3E1001 nc B.8E4001 nc 7.3E4000 nc 1.2Et001 nc 

77E«0 7.SE-0CQ 1 7.7EaQ rx-oro 1 0 0.10 15S2-0O6 Trifluraltn 6.3E4001 ca" 3.2E4002 ca* 8.7E-001 ca* 8.7E4000 ca* 

t 



EPA Region VIII CWA § 304(a) Criteria Chart Indicating 
Published Criteria and Updated Human Health Values. 

Current as of July 1, 1993 

PRIORITY TOXIC POLLUTANTS 

Chemical Name 

1 
2 
3 
4 
5 

Acenaphthene 
Acrolein 
Acrylonitrile (c) 
Benzene (c) 
Benzidine (c) 

8 
9 
10 

(Tetrachloromethane) 
Chlorobenzene 
(Monochlorobenzene) 

• 1,2,4-Trichlorobenzene 
•Hexachlorobenzene (c) 
1,2-Dichloroethane (c) 

CASRN 
Aquatic Life Criteria 
CMC CCC Date 

83-32-9 
107-02-8 
107-13-1 
7143-2 
92-87-5 

108-90-7 

120-82-1 
118-74-1 
107-06-2 

12 Hexachloroethane (c) 67-72-1 
13 Ll-Dichloroethane 75-34-3 
14 l,L2-Trichloroethane (c) 79-00-5 
15 1,1,2,2-Tetrachloroethane (c) 79-34-5 

(Monochloroethane) 
17 Bis(2-chloroethyl) ether (c) 
18 2-Chloroethyl vinyl ether (c) 
19 .2-Chloronaphthalene 
20 2,4,6-Trichlorophenol (c) 

22 Chloroform (HM) (c) 
(T richloromethane) 

23 2-Chlorophenol 
24 1,2-Dichlorobenzene 

-16 Chloroethane 75-00-3 

Published § 304(a) Published § 304(a) 
Updated § 304(alIRIS 
Information 

Human Health Criteria Human Health Values* RfD qi' BCF 
Water-1-Fish Fish Water-t-Fish Fish mg/kg-dy kg-dy/mg I/kg 

20# _ 1200 (20#) 2700 0.06 _ 242 
320 780 320 780 - - 215 
0.058 0.65 0.059 0.66 - 0.54 30 
0.66 40 1.2 71 - 0.029 5.2 
0.00012 0.00053 0.00012 0.00054 0.003 230 87.5 
bride (c) 56-23-5 - - - 0.40 6.94 

0.254.4 
0.00070 
.13 
18.75 

20 #(488) - 680m(20#) 21000 0.02 - 10.3 

_ _ 260 m 940 0.01 _ 114 
0.00072 0.00074 0.00075 0.00077 0.0008 1.6 8690 
0.94 243 0.38 99 - 0.091 1.2 

}ethane 71-55-6 - - - 200@(184000) 
1030000 - m,ntr 

- ntr-
5.6 

1.9 8.74 1.9 8.9 0.001 0.014 86.9 

0.60 41.8 0.61 42 0.004 0.057 4.5 
0.17 10.7 0.17 11 - 0.20 5.0 

11M4-4 0.03 1.36 0.031 1.4 _ 1.1 6.9 
110-75-8 - - - - _ - 0.557 
91-58-7 - - 1700 4300 0.08 - 202 
88-06-2 1.2 3.6 2.1 6.5 - 0.011 150 

21 p-Chloro-m-cresol 59-50-7 - - - 3000# -3000#-

67-66-3 0.19 15.7 5.7 470 0.01 0.0061 3.75 

95-57-8 0.1# - 120(0.1#) 400 0.005 134 
95-50-1 400 2600 2700 m 17000 0.09 • - 55.6 



25 1,3-Dichlorobenzene 541-73-1 400 2600 400 2600 55.6 

Except where indicated, ail criteria are listed as micrograms per liter (ug/l). A indicates a change in § 304(a) human health values compared to the August 1990 EPA Region VIII 
criteria chart. 

Published § 304(a) 

Aquatic Life Criteria Human Health Criteria Human Health Values* RfD 
Chemical Name CASRN CMC CCC Date Water-1-Fish Fish Water+Fish Fish mg/kg-dy 

26 1,4-Dichlorobenzene 106-46-7 75@(400) 2600 400 m 2600 _ 
27 3,3'-Dichlorobenzidine (c) 91-94-1 - - 0.01 0.02 0.039 0.077 -
28 1,1-Dichloroethylene (c) 75-35^ - - 0.033 1.85 0.057 3.2 0.009 
29 1,2-trans-Dichloroethylene 156-60-5 - - - - 700 m 140000 0.02 
30 2,4-Dichlorophenol 120-83-2 - - 0.3 #(3090) - 93 (0.3#) 790 0.003 

31 •1,2-Dichloropropane 78-87-5 - - -

32 1,3-Dichloropropylene 542-75-6 . 87 14100 10 1700 0.0003 
(1,3-Dichloropropene) 
(cis and trans isomers) 

33 «2,4-Dimethylphenol 105-67-9 - - 400# - 540 (400#) 2300 0.02 
34 2,4-Dinitrotoluene (c) 121-14-2 - - 0.11 9.1 0.11 9.1 0.002 
35 2,6-Dinitrotoluene 606-20-2 - - - - - - -

36 1,2-Diphenylhydrazine (c) 122-66-7 _ 0.042 0.56 0.040 0.54 . 
37 Ethylbenzene 100-4M - - 1400 3260 3100 m 29000 0.1 
38 >Fluoranthene 206-44-0 - - 42 54 300 370 0.04 
39 4-Chlorophenyl phenyl ether 7005-72-3 - - - - - - -
40 4-Bromophenyl phenyl ether 101-55-3 - - - - - - -

41 Bis(2-chloroisopropyl) ether 39638-32-9 _ 34.7 4360 1400 170000 0.04 
42 Bis(2-chloroethoxy) methane 111-91-1 - - - - - -
43 Methylene chloride (HM) (c) 75-09-2 - - 0.19 15.7 4.7 1600 0.06 

(Dichloromethane) 
44 .Methyl chloride (HM) 74-87-3 - - 0.19 15.7 - ntr - ntr -

(Chloromethane) 
45 Methyl bromide (HM) 74-83-9 - - 0.19 15.7 48 4000 0.0014 

(Bromomethane) 

46 .Bromoform (HM) (c) 75-25-2 . _ 0.19 15.7 4.3 360 0.02 

Published § 304(a) 
Updated § 304(a)ffiIS 
Information 
ql* BCF 
kg-dy/mg 1/kg 

0.45 
0.6 

0.8 

55.6 
312 
5.6 
1.58 
40.7 
-0.52 X 
39 X-
4.11 
1.91 

93.8 
3.8 

24.9 
37.5 
1150 
1200 
1640 

2.47 
0.64 
0.9 

3.75 

3.75 

3.75 



(Tribromomethane) 
47 .Dichlorobromomethane (HM) (c) 
48 .Chlorodibromomethane (HM) (c) 
49 Hexachlorobutadiene (c) 
50 Hexachlorocyclopentadiene 

75-27-4 0.19 15.7 0.56 46 0.02 0.062 3.75 
124^8-1 0.19 15.7 0.41 34 0.02 0.084 3.75 
87-68-3 0.45 50 0.44 50 - 0.078 2.78 
77-47-4 1.0 #(206) - 240 m (1.0#) 17000 0.007 - 4.34 

Except where indicated, all criteria are listed as micrograms per liter (ug/l). A 
criteria chart. 

• " indicates a change in § 304(a) human health values compared to the August 1990 EPA Region VIII 

Published § 304(a) 

Chemical Name CASRN 
Aquatic Life Criteria 
CMC CCC Date 

Human Health Criteria 
Water+Fish Fish 

51 
52 
53 
54 
55 

•Isophorone (c) 
Naphthalene 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

78-59-1 
91-20-3 
98-95-3 
88-75-5 
100-02-7 

5200 

30 #(19800) 

-56 2,4-Dinitrophenol 

57 4,6-Dinitro-o-cresol 534-52-1 
(4,6-Dinitro-2-methylphenol) 

58 N-Nitrosodimethylamine (c) 62-75-9 
59 N-Nitrosodiphenylamine (c) 86-30-6 
60 .N-Nitrosodi-n-propylamine (c) 621-64-7 

13.4 

0.0014 
4.9 

61 -Pentachlorophenol (c) 
62 Phenol 
63 Bis(2-ethylhexyl)phthalate (c) 
64 Butyl benzyl phthalate 
65 Di-n-butyl phthlate 

67 Diethyl phthalate 84-66-2 
68 Dimethyl phthlate 
69 .Benzo(a)anthracene (PAH) (c) 

(1,2-Benzanthracene) 
70 .Benzo(a)pyrene (PAH) (c) 

(3,4-Benzopyrene) 

520000 

51-28-5 

765 

16 
16.1 

87-86-5 20**** 13***» 9/86 30 #(1010) -
108-95-2 - 300 #(3500) -
117-81-7 - 15000 50000 
85-68-7 - - -
84-74-2 - 35000 154000 

66 Di-n-octyl phthlate 117-84-0 
- 350000 1800000 23000 
131-11-3 - 313000 2900000 
56-55-3 - 0.0028 0.0311 

50-32-8 _ 0.0028 0.0311 

36 

17 

13 

0.00069 
5.0 
0.005 

0.28 (30#) 
21000 (300#) 
1.8 
3000 
2700 

120000 
310000 
0.0044 

0.0044 0.049 

Published § 304(a) 
Updated § 304talIRIS 

1 Values* RID qi' BCF 
Fish mg/kg-dy kg-dy/mg 1/kg 

2600 0.2 0.00095 4.38 
- - - 10.5 
1900 0.0005 - 2.89 
- - - 2.33 
- - - 3.31 
- - 70 14300 

701400 
00.002-
1.5 

765 - - 5.5 

8.1 _ 51 0.026 
16 - 0.0049 136 
1.4 - 7.0 1.13 

8.2 0,03 0.12 11 
4600000 0,6 - 1.4 
5.9 0.02 0.014 130 
5200 0.2 - 414 
12000 0.1 - 89 

0.8 _ 73 
2900000 - - 36 
0.049 - - 30 

7.3 30 



71 .Benzo(b)fluoranthene (PAH) (c) 205-99-2 - - - 0.0028 0.0311 0.0044 0.049 - - 30 
(3,4-Benzofluoranthene) 

72 .Benzo(k)fluoranthene (PAH) (c) 207-08-9 - - - 0.0028 0.0311 0.0044 0.049 - - 30 
(11,12-Benzofluoranthene) 

73 .Chrysene (PAH) (c) 218-01-9 - - - 0.0028 0.0311 0.0044 0.049 - - 30 
74 .Acenaphthylene (PAH) 208-96-8 - - - 0.0028 0.0311 - ntr - ntr - - 30 
75 .Anthracene (PAH) 120-12-7 - - - 0.0028 0.0311 9600 110000 0.3 - 30 

Except where indicated, all criteria are listed as micrograms per liter (ug/I). A indicates a change in § i 304(a) human health values compared to the August 1990 EPA Region vra 
criteria chart. 

Published § 304(a) Published { § 304(a) Updated ( ! 304(a) IRIS Information 
Aquatic Life Criteria Human Health Criteria Human Health Values* RID ql* BCF 

Chemical Name CASRN CMC ccc Date Water-1-Fish Fish WaterFish Fish mg/kg-dy kg-dy/mg I/kg 

76 .Benzo(g,h,i)perylene (PAH) 191-24-2 - - - 0.0028 0.0311 - ntr - ntr - _ 30 
(1,12-Benzopery lene) 

77 .Fluorene (PAH) 86-73-7 - - - 0.0028 0.0311 1300 14000 0.04 - 30 
78 .Phenanthrene (PAH) 85-01-8 - - - 0.0028 0.0311 - ntr - ntr - _ 30 
79 .Dibenzo(a,h)anthracene (PAH)(c) 53-70-3 - - - 0.0028 0.0311 0.0044 0.049 - - 30 

(1,2,5,6-Dibenzanthracene) 
80 .Indeno(l,2,3-cd)pyrene (PAH)(c) 193-39-5 - - - 0.0028 0.0311 0.0044 0.049 - - 30 

81 .Pyrene (PAH) 129-00-0 _ _ _ 0.0028 0.0311 960 11000 0.03 _ 30 
82 Tetrachloroethylene (c) 127-18-4 - - - 0.8 8.85 0.80 8.9 0.01 - 30.6 
83 Toluene 108-88-3 - - - 14300 424000 6800 m 200000 0.2 - 10.7 
84 Trichloroethylene (c) 79-01-6 - - - 2.7 80.7 2.7 81 - - 10.6 
85 Vinyl chloride (c) 75-OM - - - 2.0® 525 2.0® 530 - - 1.17 

(Cloroethylene) 

86 Aldrin(c) 309-00-2 3.0 {1.5**) _ 10/80 0.000074 0.000079 0.00013 0.00014 0.00003 17 4670 
87 Dieldrin(c) 60-57-1 2.5(1.25**) 0.0019 10/80 0.000071 0.000076 0.00014 0.00014 0.00005 16 4670 
88 Chlordane (c) 57-74-9 2.4(1.2**) 0.0043 10/80 0.00046 0.00048 0.00057 0.00059 -0.00006 1.3 14100 
89 4,4'-DDT(c) 50-29-3 I.i(.55**) 0.001 10/80 0.000024 0.000024 0.00059 0.00059 0.0005 0.34 53600 
90 4,4'-DDE(c) 72-55-9 - - 0.000024 0.000024 0.00059 0.00059 - 0.34 53600 

91 4,4'-DDD(c) 72-54-8 . _ 0.000024 0.000024 0.00083 0.00084 _ 0.24 53600 
92 .alpha-Endosiilfan 115-29-7 0.22 (.11**) 0.056 10/HO 74 159 llOp 240 p 0.006 p - 270 
93 .beta-Endosulfan 115-29-7 0.22 (.11**) 0.056 10/80 74 159 110 p 240 p 0.006 p - 270 
94 .Endosulfan sulfate 1031-07-8 - - - 74 159 llOp 240 p 0.006 p - 270 
95 Endrin 72-20-8 0.18 (.09**) 0.0023 10/80 0.2 @ - 0.76 0.81 0.0003 - 3970 



96 Endrin aldehyde 7421-93-4 - - - 0.2 @ - 0.76 0.81 0.0003 - 3970 
97 Heptachlor (c) 76-44-8 0.52 (.26**) 0.0038 10/80 0.00028 0.00029 0.00021 0.00021 0.0005 4.5 11200 
98 Heptachlor epoxide (c) 1024-57-3 0.52 (.26**) 0.0038 10/80 0.00028 0.00029 0.00010 0.00011 0.000013 9.1 11200 
99 alpha-BHC (c) 319-84-6 - - - 0.0092 0.031 0.0039 0.013 - 6.3 130 

(Hexachlorocyclohexane-alpha) 
100 beta-BHC (c) 319-85-7 - - - 0.016 0.055 0.014 0.046 - 1.8 130 

(Hexachlorocyclohexane-beta) 

Except where indicated, ail criteria are listed as micrograms per liter (ug/I). A 
criteria chart. 

indicates a change in § 304(a) human health values compared to the August 1990 EPA Region Vin 

Published § 304(a) Published § 304(a) 
Updated § 304talIRIS 
Information 

Aauatic Life Criteria Human Health Criteria Hpman Health Values* RfD qi' BCF 
Chemical Name CASRN CMC ccc Date Water-1-Fish Fish Water-1-Fish Fish mg/kg-dy kg-dy/mg I/kg 

101 gamma-BHC (Lindane) (c) 58-89-9 2.0 (1**) 0.08 10/80 0.019 0.063 0.019 0.063 0.0003 130 
(Hexachlorocyclohexane-gamma) 

102 delta-BHC 319-86-8 - - - - - - - - - 130 
(Hexachlorocyclohexane-delta) 

103 PCB 1242 (Arochlor 1242) (c) 1336-36-3 - 0.014 10/80 0.000079 0.000079 0.000044 0.000045 - 7.7 31200 
104 PCB-1254 (Arochlor 1254) (c) 1336-36-3 - 0.014 10/80 0.000079 0.000079 0.000044 0.000045 . 7.7 31200 
105 PCB-1221 (Arochlor 1221) (c) 1336-36-3 - 0.014 10/80 0.000079 0.000079 0.000044 0.000045 - 7.7 31200 

106 PCB-1232 (Arochlor 1232) (c) 1336-36-3 _ 0.014 10/80 0.000079 0.000079 0.000044 0.000045 7.7 31200 
107 PCB-1248 (Arochlor 1248) (c) 1336-36-3 - 0.014 10/80 0.000079 0.000079 0.000044 0.000045 - 7.7 31200 
108 PCB-1260 (Arochlor 1260) (c) 1336-36-3 - 0.014 10/80 0.000079 0.000079 0.000044 0.000045 . 7.7 31200 
109 PCB-1016 (Arochlor 1016) (c) 1336-36-3 - 0.014 10/80 0.000079 0.000079 0.000044 0.000045 - 7.7 31200 
110 Toxaphene (c) 8001-35-2 0.73 0.0002 9/86 0.00071 0.00073 0.00073 0.00075 - LI 13100 

111 Antimony 7440-36-0 - _ 146 45000 14 m 4300 0.0004 1.0 
112 Arsenic (c) 7440-38-2 360 190 1/85 0.002 0.017 0.018 0.14 0.0003 1.75 44 
113.Asbestos (c) 1332-21-4 - - - 30000 fibers/1 - 7000000® f/1 - - -
114 Beryllium (c) 7440-41-7 - - - 0.0037 0.064 0.0077 ntr 0.13 ntr 0.005 4.3 19 
115>Cadmium 7440-43-9 3.9*** 1.1»** 1/85 10@(29) - 14 m,ntr 84 ntr 0.0005 - 64 

116 Chromium (III) 744047-3 1700*** 210*** 1/85 50@(170000) 3433000 33000 m,ntr 670000 ntr 1.0 . 16 
Chromium (VI) 16 11 1/85 50@ - 170 m,ntr 3400 ntr 0.005 16 

117>Copper 7440-50-8 18*** 12*** 1/85 1000# - 1300x 1000# - - _ 36 
118 Cyanide (total) 57-12-5 22 5.2 1/85 200® - 700 220000 0.02 - 1.0 



II9.Lead ' 7439-92-1 82*** 3.2*** 1/85 50® - - ntr,m - - 49 
120 Mercury 7439-97-6 2.4 0.012 1/85 0.144 0.146 0.14 0.15 - 5500 

121 Nickel 7440-02-0 1400*** 160*** 9/86 13.4 100 610 m 4600 0.02 47 
I22>Selenium 7782-49-2 20 5 9/87 10® - 170 m,ntr 9000 ntr 0.005 6.0 
I23>Silver 7440-22-4 4.1*** . 10/80 50® - 170 ntr 110000 ntr 0.005 0.5 
I24.Thallium 7440-28-0 - - - 13 48 1.7 6.2 0.000068 - 119 
I25.Zinc 7440-66-6 120*** no*** 2/87 5000# - 9100 (5000#) 69000 0.3 47 
126 Dioxin (2,3,7,8-TCDD) (c) I746-0I-6 - - - 0.000000013 0.000000014 0.000000013 0.000000014 - 5000 

This chart lists all 126 of EPA's priority toxic pollutants whether or not criteria recommendations are available. A indicates the absence of criteria recommendations or other 
information. For carcinogens, the displayed values reflect a 10^ incremental risk factor. Except where indicated, all criteria are listed as micrograms per liter (ug/l). A indicates a 
change in § 304(a) human health values compared to the August 1990 EPA Region VIII criteria chart. 

OTHER POLLUTANTS w/§ 304(a) CRITERIA 

Aqtiatic Lifg Criteria 
Chemical Name CASRN CMC ccc Date 

1 Aluminum (pH 6.5-9.0 only) 7429-90-5 750 87 8/88 
2 Ammonia 7664-41-7 • • 1/85 
3 Barium 7440-39-3 - . -
4 Bis(chloromethyl) Ether (c) 542-88-1 - - -
5 Chloride 16887-00-6 860000 230000 2/88 
6 Chlorine (TRC) 7782-50-5 19 11 1/85 
7 Chlorpyrifos 2921-88-2 0.083 0.041 9/86 
8 Demeton 8065-48-3 - 0.1 rb 7/76 
9 Dichlorodifluoromethane (HM) 75-71-8 - - -
10 2,4-dichlorophenoxy acetic acid 94-75-7 - - -

(2,4-D) 
11 Dissolved gases - 110% sat. rb 7/76 
12 Dissolved oxygen 7782-44-7 * * 4/86 
13 Dissolved solids - - - -
14 Guthion 86-50-0 - 0.01 rb 7/76 
15 Iron 7439-89-6 - 1000 rb 7/76 
16 Malathion 121-75-5 - 0.1 rb 7/76 
17 Manganese 7439-96-5 - - -
18 Methoxychlor 72-43-5 - 0.03 rb 7/76 
19 Mirex 2385-85-5 - 0.001 rb 7/76 
20 Nitrates (as N) 14797-55-8 - - -

Human Health Criferia 
Water+Fish Fish 

1000® rb 
0.00000376 

0.19 
100® rb 

see rb 

300® rb 

50® rb 
100® rb 

10000® rb 

0.00184 

15.7 

Published § 304(a) 

Human Health Values* 
Water + Fish Fish 

1000® rb 
0.00016 0.078 

6900 570000 
100® rb m 

see rb 

300® rb 

50® rb 
100® rb m 

10000® rb 

Published § 304(a) 
Updated § 304(a)ffiIS 
Information 

RfD ql' BCF 
mg/kg-dy kg-dy/mg I/kg 

0.07 

0.2 
O.OI 

0.02 
0.005 
0.005 
0.0002 
1.6 

220 0.63 

3.75 



21 N-nitrosopyrrolidene (c) 930-55-2 - - 0.016 91.9 0.017 93 2.1 0.055 
22 Oil and Grease - &rb 7/76 - - - - - -
23 Parathion 56-38-2 0.065 0.013 9/86 - - - - - -
24 Pentachlorobenzene 608-93-5 - - 74 85 3.5 4.1 0.0008 - 2125 
25 Solids - + rb - - - - - - -
26 Sulfide-Hydrogen Sulfide 7783-06^ - 2 rb 7/76 - - - - - -
27 1,2,4,5-tetrachlorobenzene 95-94-3 - - 38 48 2.3 2.9 0.0003 1125 
28 Trichlorofluoromethane (HM) 75-69-4 - - 0.19 15.7 10000 860000 0.3 3.75 
29 2,4,5-trichlorophenol 95-95^ - - ljC(2600) - 2600(1#) 9800 0.1 110 
30 2-(2,4,5-trichlorophenoxy)- 93-72-1 - - 10@ rb - 10@ rb - 0.008 -

proprionic acid (2,4,5-TP) 

This chart lists pollutants not listed in CWA § 307(a) for which EPA has issued criteria guidance under CWA § 304(a). A indicates the absence of criteria recommendations or other 
information. For carcinogens, the displayed values reflect a 10^ incremental risk factor. Except where indicated, all criteria are listed as micrograms per liter (ug/1). 
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ACRONYMS 
CASRN Chemical Abstracts Service Registry Number 
BCF Bioconcentration Factor (liters/kg). 
CMC Criterion Maximum Concentration (acute exposure value). The threshold value at or below which there should be no unacceptable effects 

to freshwater aquatic organisms and their uses if the one-hour concentration does not exceed that CMC value more than once every three 
years on the average. 

CCC Criterion Continuous Concentration (chronic exposure value). The threshold value at or below which there should be no unacceptable effects to 
freshwater aquatic organisms and their uses if the fom--day concentration does not exceed that CCC value more than once every three years on the 
average. 

IRIS EPA's Integrated Risk Information System. Updated human health criteria reflect current Agency cancer slope factors (ql*) or reference 
dose (RfD) information as contained in IRIS. 

PAH Polynuclear Aromatic Hydrocarbons: see note below under FURTHER INFORMATION. 
HM Halomethanes; see note below under FURTHER INFORMATION. 

FOOTNOTES 

(c) Carcinogens: chemicals classified by EPA as carcinogens for an oral route of exposure: includes A, BI, B2 and C carcinogens. 
Indicates a change in § 304(a) human health values compared to the August 1990 EPA Region VIII criteria chart. 

ft Indicates criteria which are based on organoleptic (taste and odor) effects. Organoleptic-based criteria were recommended in the 1980 
criteria documents either where the organoleptic endpoint resulted in a more stringent value than the toxicity-based endpoint or where there 
were not sufficient data to calculate a toxicity-based criterion. In the chart above, in the "published" criteria column, the organoleptic value 
is listed fnst and the toxicity-based value, if available, is indicated in parentheses: in the "updated" criteria column, the organoleptic-based 
criterion, if any, is indicated in parentheses. EPA did not include organoleptic-based criteria in the National Toxics Rule, and adoption of 
these criteria is not required to satisfy CWA § 303(c)(2)(B) requirements. However, adoption of these criteria may be advisable to ensure 
full protection of designated and existing uses. 

@ Indicates criteria based on drinking water MCL (the calculated § 304(a) toxicity-based value, if any, is indicated in parentheses). 
* This column shows either the origmal published § 304(a) criteria or updated values based on current IRIS information. Where possible, 

values are listed in the "updated" column based on IRIS information even if no criteria document has been published to date by EPA. See 
also FURTHER INFORMATION below. 

** Aquatic life criteria for these pesticides were issued in 1980, and at that time, acute values were intended to be interpreted as instantaneous 
maximum values. The modified acute criteria in the above chart approximate current Agency guidance for deriving CMC values (i.e., 
current guidance: CMC = FAV/2: therefore, for the modified CMC values listed above, the 1980 final acute value (FAY) is simply 
divided by 2: these modified values would also include the current averaging periods and frequency statement: see the information on 
CMCs and CCCs above, and the Guidelines for Deriving Numerical Water Quality Criteria for the Protection of Aquatic Organisms and 
their Uses, EPA-I985). 

ntr Indicates that, although a criteria recommendation and criteria document have been published, EPA did not promulgate human health 
criteria in the National Toxics Rule. Refer to the NTR for the Agency's rationale. Where criteria continue to be listed, it is because either 
an RfD or ql*, as appropriate, is currently listed in IRIS. 

X For copper and 1,2-dichloropropane, there is no RfD listed in IRIS, but human health criteria guidance was included in the National Toxics 
Rule. The "updated values" listed for these two pollutants are found in the final National Toxics Rule 57 re 60890, December 22, 1992. 

m Indicates more-stringent MCL has been issued by EPA under the Safe Drinking Water Act. Refer to drinking water regulations (summary 
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chart available) or Safe Drinking Water Hotline (1-800-426-4791). 
The RfD and "updated" criteria for endosulfan are pending; the RfD has been verified but has not yet been entered into IRIS. 
Freshwater aquatic life criteria for these metals are expressed as a function of total hardness (mg/1, CaC03). The values displayed in the 
chart correspond to a total hardness of 100 mg/1. The hardness relationship is as follows: 

CMC = exp{ma[ln(hardness)]-fba} CCC = exp{mc[ln(hardness)]+bc} 

ma ba mc be 

1.128 -3.828 0.7852 -3.490 
0.9422 -1.464 0.8545 -1.465 

0.8190 3.688 0.8190 1.561 
1.273 -1.460 1.273 -4.705 
0.8460 3.3612 0.8460 1.1645 
1.72 -6.52 _ _ 
0.8473 0.8604 0.8473 0.7614 

cadmium 
copper 
chromium (III) 
lead 
nickel 
silver 
zinc 

Freshwater aquatic life criteria for pentachlorophenol are expressed as a function of pH. Values displayed in the chart correspond to a pH 
of 7.8 and are calculated as follows: 

CMC = exp[1.005(pH) -4.830] CCC = exp[1.005(pH) - 5.290] 

Indicates that the criterion was published in the Red Book, Quality Criteria for Water, EPA (1976). 
The Red Book oil and grease criterion to protect aquatic life reads in part: "levels of individual petrochemicals in the water column should 
not exceed 0.01 of the lowest continuous flow 96-hour LC50 to several important freshwater or marine species, each having a demonstrated 
high susceptibility to oils and petrochemicals." 
Red Book solids criterion to protect aquatic life reads as follows: "settleable and suspended solids should not reduce the depth of the 
compensation point for photosynthetic activity by more than 10 percent from the seasonally established norm for aquatic life." 
Freshwater aquatic life criteria for ammonia (mg/1 NH3) are expressed as a function of pH and temperature. Since the criteria document 
was first issued, there has been a change to the recommended acute-chronic ratios at each of the two pH ranges used in calculating the 
CCC. The original CMC equation and the revised CCC equation are as follows: 

CMC' = 0.52/FT/FPH/2 where: FT 

FPH 

TCAP 

= 10<"'3(2^TCAP) . ^ T ^ 30 
_ jo'"'3(2^T) 
= 1 
= (1 + 10'"-''")/1.25 
= 20 c 
= 25C 

0 j< T < TCAP 
8 ^ pH j< 9 
6.5 pH < 8 
Salmomds or other sensitive coldwater species present. 
Salmonids and other sensitive coldwater species absent. 

The usual CMC averaging period of one hour may not be appropriate if excursions of concentrations to greater than 1.5 times the 
average occur during the hour; in such cases, a shorter averaging period may be needed. To convert these values to mg/1 N, 
multiply by 0.822. 
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CCC' = 0.80/FT/FPH/RATIO where FT and FPH are as above and; 

RATIO 

TCAP 

= 13.5 
= 20(10"''"/1 
= 15C 
= 20C 

7.7 ^ pH ^ 9 
6.5 ^pH < 7.7 
Salmomds/other sensitive coldwater species present. 
Salmonids/other sensitive coldwater species absent. 

Because these formulas are nonlinear in pH and temperature, the criterion should be the average of separate evaluations of the 
formulas reflective of the fluctuations of flow, pH, and temperature within the averaging period; it is not appropriate in general to 
simply apply to formula to average pH, temperature and flow. To convert these values to mg/1 N, multiply by 0.822. 

Freshwater aquatic life criteria for dissolved oxygen are as follows: 

Coldwater Criteria 
Early Life 
Stages''^ 

30 Day Mean 

7 Day Mean 

7 Daj; Mean 
Minimum 

NA^ 

9.5 (6.5) 

NA 

1 Day Minimum"*'^ 8.0 (5.0) 

Other Life 
Stages 

6.5 

NA 

5.0 

4.0 

Warmwater Criteria 
Early Life Other Life 
Stages^ Stages 

NA 

6.0 

NA 

5.0 

5.5 

NA 

4.0 

3.0 

These are water column concentrations recommended to achieve the required 
intergravel dissolved oxygen concentrations shown in parentheses. The 3 mg/1 
differential is discussed in the criteria document. For species that have 
early life stages exposed directly to the water column, the figures in 

fiarentheses apply. 
ncludes all embryonic and larval stages and all juvenile forms to 30-days 

following hatching. 
NA (not applicable). 
For highly manipulatable discharges, further restrictions apply (see 
page 37 of criteria dociunent). 
All minima should be considered as instantaneous concentrations to be achieved 
at all times. 

FURTHER INFORMATION 



Updated Human Health Values/IRIS 

• The reference dose (RfD) and cancer slope factor (ql*) values used to calculate the criteria listed in this chart are found in either EPA's 1980 
ambient water quality criteria dociunents or IRIS. The entries in IRIS represent the current Agency position; and therefore, IRIS information 
supercedes any values previously developed. IRIS information is updated monthly. The IRIS values listed in the chart are those entered in IRIS as 
of July 1, 1993. For those chemicals for which there are no reference dose or cancer slope factor values currently listed in IRIS, the 1980 values 
still apply as Agency guidance. 

• In a number of instances the reference dose or cancer slope factor listed in IRIS is very similar to (e.g., see toxaphene) or the same as (e.g., see 
hexachlorobutadiene) the values listed in the 1980 criteria documents. Listing of information in IRIS allowed calculation of "updated" values for 
this chart; however, where the IRIS values are the same as those in the 1980 criteria documents, the difference between the 1980 criteria and the 
"updated" values is simply a rounding difference (see below). Reference doses and cancer slope factors are validated, at the request of the Program 
offices, by two separate Agency workgroups made up of Agency scientists from all of the Program offices and the Office of Research and 
Development. Values listed in IRIS have gone through this review process subsequent to the development of the 1980 criteria documents. Where 
the IRIS values are unchanged from those developed in 1980, the IRIS information may be viewed as continued confirmation of the values 
developed for the 1980 criteria documents. 

• All of the updated values are rounded to two significant figures. Use of more than two significant figures implies a precision that is likely 
unwarranted. In some instances, the 1980 criteria values may have more than two significant figures; those values are listed as published in the 
criteria documents. 

• For several chemicals classified as carcinogens, IRIS lists a new reference dose but no new cancer slope information (e.g., 2,4-dinitrotoluene). In 
such cases, a change in the "updated values" column was not made where the calculated value based on the new reference dose information 
(non-carcinogenic endpoint) was less stringent than the existing 1980 value based on a carcinogenic endpoint. 

Halomethanes and PAHs 

• In 1980, criteria for halomethanes (HMs) and polynuclear aromatic hydrocarbons (PAHs) were calculated for HMs and PAHs as classes of 
chemicals; and therefore, the criteria were applied to total HMs and total PAHs. This approach was taken both because there were insufficient data 
to calculate individual criteria and because the environmental exposure pathway for these chemicals would likely involve contact with complex HM 
or PAH mbimres. Carcinogenicity was the endpoint upon which the criteria were based. The cancer slope factor (ql*) for chloroform was used in 
calculating the criteria for HMs, and the benzo(a)pyrene cancer slope factor was used in the calculation of criteria for PAHs. Several individual 
chemicals within these two classes, however, were not specifically classified as carcinogens in 1980. In this chart, the updated values for HMs and 
PAHs reflect the Agency's most recent decisions on these two classes of compounds. For HMs, certain chemicals (e.g., methyl choride) are no 
longer treated as carcinogens, and because no RfD is listed in IRIS, no criteria are included in the "updated" values column. For other HMs (e.g., 
methyl bromide), the chemical is no longer treated as a carcinogen but RfD-based criteria (based on IRIS) are provided as the "updated" values. 
The remaining HMs (e.g., bromoform) are still treated as carcinogens and the criteria are based on individual ql*s for each chemical. For PAHs, 
similarly, certain chemicals (e.g., acenaphthylene) are no longer treated as carcinogens and because no RfD is listed in IRIS, no criteria are 
included in the "updated" values column. Other PAHs (e.g., anthracene) are no longer treated as carcinogens and RfD-based criteria (based on 
IRIS) are provided. The remaining PAHs are still treated as carcinogens and the updated ql* for benzo(a)pyrene is the basis for the "updated" 
criteria. 

Calculation of Human Health Criteria 



t 

Water + Fish 

The "water + fish" column under the heading of human health criteria lists values which are calculated based on a lifetime exposure via 
consumption of drinking water (2 liters per day) and contaminated aquatic organisms (6.5 grams per day). 

Criterion (ug/1) = 

For non-carcinogens, the equation used to calculate a criterion is: 

RfD X 70 X (1000 ug/mg) 

2 + (0.0065 X BCF) 

For carcinogens, the equation used to calculate a criterion is: 

70 X RF X (1000 ug/mg) 

Where: 

Criterion (ug/1) = 
ql* [2 + (0.0065 x BCF)] 

RfD = verified reference dose for non-carcinogens mg/(kg-day) 
ql* = cancer slope factor (kg-day)/mg 
BCF = bioconcentration factor (liters/kg) 
0.0065 = daily fish consumption (kg/day) 
2 = daily driitog water consumption (liters/day) 
70 = weight of an adult (kg) 
RF = incremental risk factor (10-6 used in these calculations) 

Fish Only 

The "fish only" column under the heading of human health criteria lists values which are calculated based on exposure via consumption of 
contaminated aquatic organisms only (6.5 grams per day). 

For non-carcinogens, the equation used to calculate a criterion is: 

RfD X 70 X (1000 ug/mg) 

0.0065 X BCF 
Criterion (ug/1) = 

For carcinogens, the equation used to calculate a criterion is: 

70 X RF X (1000 ug/mg) 
Criterion (ug/1) = 



Where: 

ql* (0.0065 X BCF) 

RfD = verified reference dose for non-carcinogens mg/(kg-day) 
ql* = cancer slope factor (kg-day)/mg 
BCF = bioconcentration factor (liters/kg) 
0.0065 = daily fish consumption (kg/day) 
70 = weight of an adult (kg) 
RF = incremental risk factor (10-6 used in these calculations) 

In the above e^ations, the fust three coefficients are chemical-specific. RfD and ql* information is available from IRIS or 1980 criteria 
documents. BCFs are listed in the chart; additional information is available from EPA criteria documents and EPA's ACQUIRE data base. The next 
three coefficients are exposure assumptions which may be adjusted to reflect site-specific circiunstances (although the adjustments generally follow a 
rather standardized convention, e.g., 70 kg for an adult or 10 kg for a child are common weight assumptions). For purposes of this chart, the 
values listed above were used in calculating all of the criteria. The daily fish (contaminated aquatic organism) consumption coefficient is the one 
most likely to vary based on site-specific information. See the Agency's Technical Support Document for Water Quality-Based Toxics Control for 
more information on alternative, technically-defensible fish consumption rate assumptions. 

Fish Tissue Criteria 

To translate a "fish only" water column criterion into a fish tissue criterion, use the following equation: 

Fish tissue criterion (mg/kg) = "fish only" criterion (ug/1) x BCF (1/kg) x (mg/IOOO ug). 

For example, for Acrylonittile: 

Fish tissue criterion = 0.66 ug/1 X 30 1/kg X (mg/KXK) ug) 
= 0.020 mg/kg 




